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FOREWORD

[t is the Policy of the Federal Aviation Administration that all resources and services required to operate
and maintain the NAS be acquired in an effective and economical manner in order to minimize the
aggregate life—cycle cost of the NAS. This standard has been prepared to provide general requirements
for a contractor configuration-management program to control the required functional and physical

configurations of procured products. The standard is to be tailored to specific programs and implemented
by the contract statement of work.
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I. SCOPE

.1 Scope. This standard establishes the general requirements and implementing practices for a Contractor’s
configuraion management program.

1.2 Purpose. The purpose of this standard is to establish uniform contractor configuration management
practices and procedures that can be tailored to all systems and configuration items procured by the Federal
Aviation Administration (FAA).

1.3 Applicarion Configuration management (CM) requirements established by this standard will be minated
at the beginning of the life cycle of a project and continue through ail three life cycle phases; requirements
determination, acquisition, and operational support. Figure | depicts the NAS subsystem and representauve
key CM events. Appendix XIV defines the events. Contracts invoking this standard will specifically
identify in the contract work statement the applicable paragraphs and appendixes or portions thereof
depending upon the scope of the program and the complexity of the item being procured. The contractor
shall impose the applicable requirements contained herein upon subcontractors, vendors, and suppliers when
they are responsible for an item identified by the FAA as a configuration item (CI) as defined in paragraph
140.13.

1.4 Definitions. For definitions used in this standard and not-referenced in Appendix XIV refer to
MIL-STD-480, Paragraph 3.
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2. APPLICABLE DOCUMENTS

2.1 Govemment documents. The following documents, of the issue in effect on date of invitation for bids
or request for proposal, form a part of this standard and are applicable to the extent specified herein.

SPECIFICATIONS
FAA
FAA-G-2100 Electronic Equipment, General Requirements
STANDARDS
FAA
FAA-STD-002 Facilities Engineering Drawing Preparation
FAA-STD-005 Preparation of Specification Documents

FAA-STD-013 Quality Control Program Requirements
FAA-STD-016 Quality Control System Requirements

FAA-STD-018 Computer Software Quality Program Requirements

FAA-STD-025 Preparation of Interface Conmrol Documentation

FAA-STD-026 NAS Software Development | |
Military

DOD-D-1000 Drawings. Engineering and Associated Lists | |

DOD-STD-100 Engineering Drawing Practices

- MIL-STD-480 Configuration Control - Engineering Changes, Deviations and Waivers [ |
MIL-STD-482 Configuration Status Accounting
MIL-STD-499 Engineering Management

MIL-STD-1521 Technical Reviews and Audits for Systems, Equipments, and Computer
Software

OTHER PUBLICATIONS

FAA Order 1320.33 Equipment Mcdification and Facility Instruction

Handbook H4/H8 Federal Supply Code for United States and Canadian Manufacturers. Name (o l
Code
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Copies of specifications, standards, drawings, and publications required by suppliers in connecdon with
specified procurement functions should be obtained as directed by the Contracting Officer.

2.2 Precedence. When conflicts exist between the requirements of the contract and this standard, the con-
tract shall take precedence. Where the requirements of non-FAA documents conflict with the require-
ments specified herein or in any other appiicable FAA documents, requirements of this standard and the
other FAA documents shall apply. The contractor shall noufy the Conwmacting Officer of each instance of
conflict of or apparent conflict of requirements.
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3. GENERAL REQUIREMENTS.

3.1 Introduction. Configuration management is a discipline applying techrucal and admirustranve direc-
tion and surveillance to identify and document the functional and physical charactenisucs of a Federal Avi-
ation Administration hardware or software configuraton item that satisfies an end use funcuon, © contol
changes to those characteristics, and to record and report change processing and implementation status. It
is used to establish and maintain a formal set of procedures by which a uniform system of change idenu-
fication, coordination, approval, status accounting, and audits is accomplished. [t applies to the develop-
ment, acquisition, implementation, modification, operation, and training of specific systems, subsystems,
faciliies, equipment, computer software, and documentation (specifications, plans, drawings, manuals, etc.).
Appendix XV explains CM in the NAS life cycle.

3.2 Configuraron management plan. The contractor shall establish within his orgamzation, responsibility
for implementing the requirements of configuration management invoked by the conmact. The respensibi-
lities and procedures shall be documented in a configuradon management plan which is subject to approv-
al by the procuring activity. For Hardware Configuration Items (HWCIs) and Computer Software Configu-
ration Items (CSCIs) the plan shall be in accordance with the requirements set forth in Appendix [ The
intended approach and an outline of the controls to be implemented will be required as a part of the con-
tractor’s proposal in response to, the Request for Technical Proposal (RFTP) or a fully described configu-
ration management plan submitted to the Federal Aviation Administration for review and approval within a
specified time after contract award.

3.3 Ceonfiguration mapagement elements. The major elements of configuration management are:
(a) Baseline establishment and maintenance
(b) System engineering and interface control
(©) Configuration identification
(d Engineering release requirements

(e) Engineering change cniteria and change control procedures

- Specification and interface control documentation maintenance
(g) Configuration audits, design reviews and verificanon records
(h) Records, reports and status accounung data.
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4. DETAILED REQUIREMENTS

4.1 Baseline management. A baseline is the documentation or listng of configuraton items at the ame
when the documentadon represents a meaningful statement of the performance requrements and is subject
to configuradon management. Baselines must be established anytime in a program when a formal depar-
ture point must be defined for conwol of future changes in performance and design. There are normally
three program baselines; functuional, allocated, and product. Equipment management may employ all three
baselines or employ only the functional and product baselines depending upon program complexity and
requirements. Computer software management normally employs a design baseline in addition to the pre-
viously named three baselines. The baselines shall be documented by approved configuration identifica-
tions which are the basis for control. All descriptions of baselines (functional, allocated. design, and
product) of a system, or other configuration items, used as common reference by industry and the Govemn-
ment must be contained in specifications. However, description of the contractor’s internally controlled
development configuration of a CSCI, used to describe the evolving configuration of 'the-software design
during software deveiopment are contained in design documents (not specifications) and software lisungs.
FAA-STD-005 establishes criteria for a uniform specification program for all contractor-prepared docu-
ments.

42 System engineering and interface control. Two closely related tasks which must be accomplished in
the design and development of configuration items, and in the development of the specificauon require-
ments ’ for the configuration items, are system engineering and interface control

42.1 System engineering. System engineering responsibility for the total system or a functional area is
normally vested in a single contractor or procuring actvity. System engineering, as it relates to configu-
ration management, is the application of scientific and engineering efforts to Tansform an operational need
into a description of system performance parameters. A sysiem comiiguration must ultimately be called
out in the product specifications. In this way, the system engineering agency Or CONTAactor generates re-
quirements for configurations which will satsfy the operational need, constrained technically only by the
content of the product specification. The system engineering agency or contractor is responsible for asses-
sing the impact of changes to the product specificadon. This includes modificadons to operational sys-
tems. (See FAA Order 1320.33 and MIL-STD-499.)

4.2.2 Interface control. Interface control is the coordinated activity required to assure that the funcdonal
and physical characteristics of systems and equipments are compatible. The interface
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control officer/contractor is a coordinator with responsibility to assure that configuration item idenufication
conforms to the functional interfaces established by system engineenng, and that the configuraton items,
including computer software as finally designed. are physically and logically compatible, will assemble
together, and can be operated and maintained as intended. The interface control officer or contractor is
responsible for control of space allocation where necessary to assure that equipment under configuration
control can be installed in a facility or existing system. and is responsible for management control of in-
terface control drawings. The interface control contractor shall be responsible for the preparation of inter-
face control documentation, including installation control drawings. The interface control contractor shail
assess the impact of changes which affect interfaces. Appendix IO shall be used to establish the require-
ments for interface control of a system with other sys‘tems. and between configuration items within a sys-
tem; including computer software, when configuration items are being procured from several contractors.

43 Configuration identificafion. Selection of configuration items (CIs) shail be in accordance with the
guidance contained in Appendix HI. For every CI, configuration idennfication shall be established in the
form of technical documentation. Initially, functional configuradon identification is used to establish per-
formance-oriented requirements for the design and development of the higher level Cls. These require-
ments may be translated into allocated configuration identification for selected Cls that are part of a high-
er level CL Identfication of developmental CSCIs is used to describe each CSCI’s design documentation
and software listings as the CSCI is undergoing development. (These documents and lisdngs become the
product configuraton identification for software.) Finally, for developed CIs (Government or private), pred-
uct configuration identificaton shall be used to prescribe "build-to” or form, fit, and functon requre-
ments, and acceptance test appropriate to these requirements.

43.1 Functional Configuration Identfication (FCT). FCI is required for all systems and all Cls specified
in the contract which are allocated from a system requirement, except privately deveioped items. When-
ever possible, the initial FCI (i.e., the functional baseline or changed funcdonal baseiine of a system re-
quired to be modified) will be established concurrently with approval to inidate engineering or operational
systems development. The establishment of the functional baseline will occur no later than System De-

sign Review (SDR). The FCI shall be documented by a Type A specification prepared in accordance
with FAA-STD-005.

43.2 Allocated Configuration Identificadon (ACD. ACI shall be used to govern the development of se-
lected Cls that are allocated from system requirements or are part of a higher level CI, including those
that will become a part through modification of a higher level CI. The allocated baseline will be formal-
ly established with the award of engineering or operational systems development contract(s) whenever pos-
sible. For Cls, the tming of the establishment of the allocated baseline will be as agreed between the
contractor and the procuring activity, but not later than Critcal Design Review (CDR). For CSCIs, the
allocated baseline may be established upon compledon of the Software Specification Review (SSR). The
ACT shall be documented by Type B specifications, Software and Interface Requirements Specifications,
and other documents prepared in accordance with FAA-STD-005."
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433 Design Configuration Identificavon (DCI). The DCI shall be applied to software development pro-
grams. [t consists principally of the Software Requirements Specification and Interface Requirements
Specification updated after critical design review (CDR). These specificanons will be retained under con-
figuraton control throughout the life cycle of the product, thus, permitting controlied development of test
plans and procedures, training, and manuals.

43.4 Product Configuradon Identificagon (PCD). PCI shall be used to prescribe necessary "build-to”, or
form, fit, and function requirements and the acceptance tests for those requirements. The kind and level
of detail to be contained in the PCI shall be determined in consideration of requirements for the anaci-
pated method of reprocurement and for logistc support of potentially repairable items which are part of a
Cl. The contractor shall establish and implement a developmental configuration for each CSCI to main-
tain configuraion management during the full scale development phase or software development. Comput-
er software and software design documentation shall be developed, reviewed, and ’ entered into the con-
tractor’s design baseline. After the software and documentadon for the CSCI are approved at the
functional and physical configuradon audits, the contractor’s design baseline shall become part of the pro-
curing activity’s product baseline. In addition to other contractual requirements such as DOD-STD-100
and FAA-STD-005, documentation for the PCI shall be prepared in accordance with the following:

4341 Repairable CIs. On repairable Cls developed at Government expense, as identified and required

by the procuring activity, design disclosure documentadon to the level of nonrepairability shall be devel-

oped. On those repairable items tested by automatic or semiautomatic test equipment, the maintenance of
the configuration of the item will be at the lowest level tested automatically or semi-automaccally. The

maintenance documentation shall consist of product specifications, drawings, and asscciated lists, ncluding
the detail design of all interfaces.

43.42 Noprepairable CIs. On nonrepairable Cls developed at Govemment expense, form, fit, and func-
tion documentarion shall be used. This documentation describes the physical and functional characterisacs
of the item as an endty, but does not describe characterisdcs of the elements that make up the item. For
those nonrepairable items that are also expendable, the PCI may consist of a detail design specification
(as in the case of clothing and subsistence), or of a detail design specification incorporaung performance
requirements and certain drawings, where interchangeability or other functicnal consideradons prevail.

4343 Prvately developed Cls. On privately developed Cls (repairable and nonrepairable), form, fit,
and function documentation (equivalent to functon type specification per FAA-STD-005) shall be used.
On all configuration items planned for test on automatic or semiautomatic test equipment, the criteria for
configuradon identdfication shall be form, fit, function, and testability.
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435 Precedence. Functional, allocated, design and product configuradon identification shall be mutually
consistent and companble. Should conflicts anse between such identificanion, the crder of precedence -
shall be (a) functional, (b) allocated, (c) design, and (d) product, unless otherwise specified by the
procuring activity.

4.3.6 Addendum to configuradon identification. When an existing configuration item can be changed for
a new application and it is required that the original configuration identificaton document be retained, the
change can be described by means of an addendum to the configuration item specification. Use ’ and
format for preparaton of an addendum to a CI specification shall be accordance with Appendix I[V.

43.7 Inventory item identificaion. Configuration items previously procured and entered into the
Government inventory and which are suitable for use as a part of the configuration baseline of the system
or configuration item, shall be identfied in an inventory item specification in accordance with
FAA-STD-0C05. Appendix V provides supplementary information to be followed in the preparaton of the
inventory item specification.

43.8 Specification authentication. The Government will authentcate specifications developed by the
contractor which are the contractual requirements through approval signatures. Govemment authentication
of such documents through a configuration control decision, shall formally establish the respective baseline
which that document represents as defined in paragraph 4. Changes to the specification subsequent to
authentication by the procuring activity and its contractual incorporation shall be accomplished in

accordance with formal change procedures e.g., as set forth in MIL-STD-480, FAA-STD-005 and this
standard.

4.3.9 Computer Software Configuration Identification. Computer Software Configuration [tem (CSCI)
specifications, design documents, and listings, shall define software requirements and design details for a
single CSCI. The subparagraphs below identify the specifications and design documents of the CSCL

43.9.1 Requirements specificaions. The Software Requirements Specification (SRS) and if applicable,
Interface Requirements Specification (IRS) shail define system performance requirements allocated to a
specific CSCI, as well as identify the major functonal and interface requirements of the CSCL Interface
requirements shall include the interfaces between the CSCI and any other CSCI and any other CSCls or
HWCIs. The SRS, and if applicable IRS, shail be authenticated at the Software Specificadon Review and
establish the allocated baseline for the CSCI.

43.92 Design documents and listings. The Software Design Document (SDD) shall define the design of
the CSCL. Upon successful review of the SDD at the Preliminary Design Review, the contractor shail
establish the Developmental Configuration for the CSCI. The contractor shall update the SDD and
prepare the Interface Design Document(s) (IDD(s)) to define the detailed design of the CSCI. Upon
successful review of the SDD and [DD(s), at Critical Design Review

10
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the contractor shall enter these documents into the Developmental Configuragon. The contractor shall
then code and test software units. and enter the source and object code, and associated listings of each
successfully tested unit into the Developmental Configuraton

4393 Product specification. At the completion of formal testing of the CSCI, the contractor shall com-
bine the updated design documents and software listings contained in the design baseline or developmental
configuration to comprise a Software Product Specification (SPS) for the CSCI. The integrity of the SPS
is established by the Physical Configuration Audit and dependent upon the accuracy with which the SPS
describes the detailed configuration of the qualified (or to be qualified) CSC. Upon authenucation of the
SPS following the Physical Configuration Audit, the SPS will be entered into the procuring acuvity’s prod-
uct baseline.

44 Configuradon item identfication. [dentification numbering and marking requirements for configura-
tion items and the associated configuration identfication documentation shall be as contained n Appendix
VI as supplemented by FAA-G-2100.

4.5 Engineering release requirements. The contractor shall maintain a current engineering release record
of all specifications and drawings for configuration items accepted, or 0 be accepted, by FAA. The engi-
neering release records shall interrelate with the contractor’s intenal system of conwols to assure that all
approved engineering changes have been incorporated in production item’s, as-specified. 'Mimmum cnre-
ria and capabilities to be provided by the contractor’s engineering release system and his control system
for verifying that manufactured products correlate with the released engineering data shall be 1 accor-
dance with Appendix VIL

4.6 Engineering change proposals. deviations, and waivers. This procedure is used by prime contactors
and Govemnment activities for proposing, or requesting changes to or deviating from, a configuration iden-
tificadon for items which are developed. designed, or modified for the Federal Aviation Administration.
(See Figure 2.) Also, it is to be used when the prime contractor requests delivery to the Government of
an item, which during production or after having been submitted for inspecton, is found to depart from
specified requirements of the configuration identificanon. The contractor shall not incorporate any engi-
neering change, deviation, or waiver in an item as described in the configuration identification prescribed
by the contract, without the approval of contractual authorizaton. Cortractual authorizanon will be re-
quired prior to the incorporation of an engineering change proposal (ECP) which affects contract cost. fee.
schedule, or technical requirements specified-either in the contract, or in the configuraton identrication
prescribed directly by its identifying number in the contract

4.6.1 Functional. allocared, or product baseline documentation changes. Changes to functional or allo-
cated documentation shall be formaily documented by the conwmactor. After these baselines become a con-
tractual requirement, changes require formal approval by the procuring acuwity. After

11
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the product baseline is established contractually, changes to the product documentation require formal
approval by the procuring acuvity. This procedure is also to be used to control the form, fit, and
function of privately developed/proprietary products used in configuration items. Appendix VII provides
criteria supplementary to MIL-STD-480 on engineering changes. Appendix [X provides procedures for
implementing changes to computer software and its documentation.

4.6.2 Engineering change proposal (ECP) processing. After determining the need for a change, the
processing consists of:

a Describing the reason for change
b. Classifying the engineering change as Class [ or Class O
c. Preparing the ECP form and submitting it to the FAA for further processing
d. Review by FAA
e. FAA approval/disapproval, or concurrence/nonconcurrence in classification
f. Incorporation of approved engineering change in the configuradon item and in the data at the
specified effective point.
4.6.3 Engineering change proposal (ECP) classificarion. The classification of engineering change

proposals (ECP) shall be assigned by the originator, as Class [ or Class I. The preparation of Class [
and Class II ECPs is described in Appendix VI

4.6.4 Privately developed item. An engineering changs to a privately developed item shall be classified
Class [ when it meets the criteria described in paragraph 30.4.1 of Appendix VIIL

46.5 Commercial off-the-sheif equipment (COTS). Configuration management performed on
off-the-shelf equipment includes monitoring of supplied manuals. tracking of serial numbers and
equipment locaton matrix, and tracking of installation space. Operational phase activities include
monitoring of technical manuals and tracking of spares.

46.5.1 Technical manuals. -COTS technical manuals are key instruments in any COTS procurement.
The manuals should provide established Cls, serial numbers, a hierarchy, and maintenance information.
The contractor shall ensure that the manuals are procured and include all the information necessary to
identify the specific piece of equipment under procurement.

4.6.5.2 Propretary informaton. The contractor shall develop an accountability system to ensure that
vendor proprietary informauon is protected.

13
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4.6.5.3 Mantenance level. Maintenance levels are to be identified in accordance with level of support
idenufied in the contract work statement. For example, full support down to piece part, or medium support
down to module.

4.6.6 Deviations. Prior to manufacture of an item, if a contractor considers it necessary to depart
temporarily from the mandatory requirements of the configuration idenafication, he may request that a
deviation be authorized. As an example, a deviation relating to an altemnative material or process may be
requested when the contractor can show that the delivery schedule cannot be met uniess the deviation is
granted. Items shall not be delivered incorporating a known departure from the specified configuration
identification unless a request for a deviation has been approved in accordance with the requirements of this
standard, or unless otherwise permitted by contractually authorized procedure. The processing of a request
for deviation is discussed in Appendix VTI.

4.6.7 Wavers. Items or services which do not conform in all respects to the contract requirements shall be
rejected.  An item which through error during manufacture does not conform to the contractual configuraton
identification, but is considered suitable “as is”, or can be made suitable to FAA after rework by an
approved method shall not be delivered unless a waiver has been processed and granted in accordance with
this standard or conditions outlined in the contract. The processing of a waiver request is discussed in
Appendix VTII

jal ges. The accomplishment of updating/remofit
changes is reqmred to be reported in order to maintain status on all configuration items in the custody of a
contractor, unless otherwise directed by the contract. Appendix X delineates the detailed procedures for
reporting accomplishment of updating/fretrofit changes by the contractor during test, and installation and
checkout phases of the program. These procedures are intended for use only by contractor’s test and fieid
organizations to report Engineering Change Proposal (ECP) accomplishments to his home plant and other
activides as directed by the procuring activity.

4.8 Specification maintenance. After initial release of a specificadon defining any of the three baselines as
applicable to a specific contract, changes to each specification shall be formally approved, documented, and
made part of the specificaion. Appendix XI delineates the detail requirements for specification change and
maintenance for equipment specifications and related data. Appendix XII sets forth procedures which are
applicabie to maintenance of specificadons and related data for computer software.

4.9 System allocation document. A system allocation document shall be prepared to idenufy the group of
configuration items which are the basis for system design and integration. The system allocation document
shall be maintained untl completion of all system testing required to complete the system design and
development program. The system allocation document shall be in accordance with appendix XIII.

14
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4.10 Configuration audits. Configuration audits shall consist of a functional and a physical audit of items
for compliance with the configuration idenufication. The purpose is to validate and document that the
development of the configuraton item and its configuraton identification are accurate, complete, and have
met functional and physical requirements; the actual performance of the configuration item meets with
contract requirements; the development of the configuration item has been completed and it is ready for
production and development; all engineering change proposals, and requests for deviations and waivers have
been incorporated, verified, and documented; appropriate tests, analysis and acceptance requirements have
been conducted, met, and documented; and ail deficiencies are documented and resolved.

4.10.1 Functional Configurarion Audit. The objective of the Functional Configuraton Audit (FCA) shall be
to validate that the HWCI’s/CSCI’s actual performance complies with its Hardware Development or Software
Requirements and I[nterface Requirements Specifications. Test dara shall be reviewed to validate that the
hardware item or computer software performs as required by its functional/allocated configuranon
identificaion. For HWCIs/CSCIs developed at Govemnment expense, a FCA shall be a prerequisite to
acceptance of the HWCI/CSCL

4.10.2 Physical Configuration Audit. The Physical Configuration Audit (PCA) shall be the formal
examination of the as-built version of a configuration item against its technical documentation in order to
establish the product baseline. After successful completion of the audit, all subsequent changes are processed
by engineering change action. The PCA also determines that the acceptance testing requirements prescribed
by the documentation is adequate for acceptance of production units of a CI by quality assurance acuivites.
The PCA includes a detailed audit of engineering drawings, specifications, technical data and tests ualized in
production of HWCIs and a detailed audit of design documentation, listings, and manuals/handbooks for
CSCIs. The review shall include an audit of the released engineering documentation and quality control
records to make sure the as-built or as-coded configuration is reflected this documentation.

a. When the developing contractor is also the contractor for producing production articles, the
following shall apply:

(1) Achievement of the key functional characteristics of the configuration item shall have
been demonstrated in those cases where producton/release is authorized prior to
completion of the FCA.

2 The contractor shall identify any differences between the physical configuration of the
selected configurarion item and the development configuradoen item used for the FCA,
and shall centify or demonstrate to the Government that these differences do not degrade
the functional characteristics of the selected configuration item.
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€)) If the FCA has not been completed prior to accomplishment of the PCA, the Government
may conditionally approve hardware production uruts until the FCA is completed.
provided that other acceptance requirements for the hardware units have been met.

b. Where the developing contractor is not preselected to be the production contractor, the following
shall apply for the developing contractor:

M The most complete development hardware unut of the HWCI will be selected for the
PCA.

(2) The FCA must have been accomplished prior to completion of the PCA.

3 The contractor shall identify any differences between the physical configuration of the
selected configuration item and other development configuration item used for the FCA,
and shall certify or demonstrate to the Government that these differences do not degrade
the functional characteristics of the selected configuration item.

4.10.3 Relatonship of audirs to other reviews. Wherever practicable and appropriate, configuration audits

shall be accomplished in conjunction with other audits and reviews. MIL-STD-1521 establishes procedures,

tasks, and responsibilities for conducting configuration audits. All reviews and audits will be done in
accordance to the Statement of Work.

4.1 Configuration management records, reports, and data.  Configuration management records and reports
shall insure that:

a There will be a configuration record documenting all approved changes to all configuration items.
b. Configuration status accounting reporting of a configurarion itern shall be implemented at the dime

the product configuration identification is approved/accepted. The contractor shal insure that
configuration status accounting is maintained untl the last unit is delivered. The documentadon
shall be as established by the contract and as a minimurmn shall include identification of*

€} Technical documentation comprising the configuration identificaton
2) Essential configuration item data elements
3 Contractual information required to be included in the records/reports for each

configuration item, including contractor identification code
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(4) Proposed Class I changes to configuration and the stanis of such changes.

(5 Approved changes to configuration, including the specific number and kind of
configuration items to which these changes apply, the implementagon status of such
changes. and the activity responsible for implementation.

c. The contract will specify the specific data base supplied configuration management reports
required for the program. Format, content and timing will be as agreed berween the contractor and
the procuring activity.

'4.11.1 Data requirements. The deliverable configuration management data requirements will be specified In
the Contract Data Requirements List (CDRL) (DD Form 1423), attached to the request for proposal,
invitation for bids, or the contract, as appropriate.

4.11.2 Elecrronic data. The CM data base shall be delivered in an electronic format compatible to the
FAA to provide an electronic means for traceability as specified in the contract work statement. Thus avoids
the necessity of performing a format conversion. It also enhances time, cost and problem solving for both
the contractor and the procuring activity, and facilitates the tansitioning and hand-off of CM responsibility
to the FAA user organizations.

4.12 Quality assurance provisions/qualification requirements. A verification matrix shall be included in any
of the hardware specifications prepared per the appendixes of thus standard. Thus matrix provides for the
correlation of Section 3 performance requirements with Section 4 venficanon requirements. Figure 3 is a
sample verification requirements aceability matrix. Software specifications shall be prepared in accordance
with the applicable Data Item Descriptions.
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D = Demonstration | = Inspection

T = Test

X = Not Applicable

Verification Phase and Methed

Section 3 Requirements Paragraph Reference

Subsys
Level

Site
Level

Integration
Level

Remarks

3.2.7
3.2.8
3.2.8.1
3.2.8.1.1
3.2.8.1.2
3.2.8.1.3
3.2.8.2
3.2.8.3
3.3

- X - - - = X

-9 - - - -0

Figure 3. Verification Requirements Traceability Matrix (Sample)
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APPENDIX [

10. CONFIGURATION MANAGEMENT PLAN

10.1 Pumpose. This appendix describes the requirements for the development of a configuration
management plan for the implementation of configuration management requirements invoked by FAA. This
appendix is applicable to CM requirements for the subsystem and HWCIs including HWCIs containing
software. For CSCls, the criteria in the Software Development Plan shall be included in the software
section of the Configuration Management Plan. The contractor, dependent on contractual obligaoons
requirements, may address hardware and software configuradon management requirements in separate
volumes of the single plan. This should allow, if necessary, specific development of software CM
requirements while ensuring continuity of the configuration management system.

10.2 Scope. Depending on the terms and conditions of the request for proposal or the contract, the
requirements that prescribe what is to be done to implement configuradon management shall be planned and
documented in a configuradon management plan prepared by the contractor, unless otherwise specified by the
procuring activity. The plan may be limited to defining the contractor’s implementation of configuration
management as it relates to the configuration identfication, cor;ﬁguration control, configuration status
accounting and configuration audits. When required to be furnished to the procuring activity, the plan is
intended primarily as an exchange of information between the. procuring activity and the conwmactor on the.
configuration management policy and methods of the contractor, as he intends implementation on a given
contract effort, and this increases the probability of clear understanding of the intent of both parties. For the
most part, the document should be written in simple positive statements that implement the precise
configuration management requirements to be met by the contractor.

{C3 Qrganizaton and content.

10.3.1 Secton 1. QOrganizaon The contractor shall describe the program or project management
reladonship to configuration management. An organization chart with narrative description of the key
organizational elements affecied by contractual requirements for configuragon management shall be presented.
The contractor shall identify the organization level of engineenng control group(s) as well as their authority
and responsibility influencing the program. A discussion of the contractor’s policy and procedures
determining the formal establishment of configuration, and control of changes to established configuration, as
these relate to specification preparation, drawing preparation, engineering release, ECP preparaton,
configuration management audits, configuration indexing and accounting, and quality control procedures (only
to the extent they assure delivery of approved configuration) shall be included herein, to the level of detailed
necessary to determine the integrity of configuration management practices.
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10.3.2  Secton 2, Configuration idenufication.

103.21 Specifications. The plan shall identify the specifications to be contractor prepared, the existing
specifications for inventory items, and the use of these specifications to establish and control configuration
idenuficaton. The division of authority and responsibility between the contractor and Government for the
establishment of configuration identifications, changes to existing specifications and cost and schedule
impacts, shall be clearly delineated. The plan shall identify the intended point in the program when the
above specifications shall be presented for delivery (or otherwise made available) to the procuring actvity.
The plan shall identify the applicability of FAA-STD-005, Preparation of Specification Documents and its
appendixes, and this standard, to the project (contract).

10.3.2.2 Drawings. This secton shall define the drawing practices for application to this program, and the
applicaion of FAA-STD-002, Engineering Drawings, DOD-STD-100, Engineering Drawing Pracuces,
DOD-D-1000, Drawings, Engineering and Associated Lists, and appendixes of this standard.

10.3.3  Secdon 3. Configuration conmol. The contractor shall define the policies and procedures used within
his organization for control in establishing configuration identifications, and for processing changes to
established configuration identifications. This section shall be specific on the control of technical interfaces,
both between the contractor and the Government, and the contractor and other contractors. Plans for
implementation of the appendices of this standard to the project (contract) shall be stated.

10.3.4 Secton 4. Configuration status accounting. The contractor shall state his plans for application of

configuration index and status accounting records, his status accounting reporting intentions, and the report
formats to be used.

103.5 Section 5. Subconmactor/vendor control. The contractor shail indicate his proposed methods for

control over subcontractors and vendors, insofar as it impacts on his configuradon management COMMIiTments
to the FAA. The methods used to determine their capability and monitor their ability to support the
requirements of configuration management shall be explained.

103.6 Section 6, Program milestones. The major milestones shail include but not be limited to:

a Establishment of configuration control board

b. Phasing for specification program implementation, including specification maintenance
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C. Establishment of each of the configuration identifications
d. Establishment of interface control agreements with other contractors
e. Establishment of configuration index and status accounting procedures.

10.3.7 Section 7. Management integration of configuraion management. The contractor shall describe the
integration of configuration management activities with other project and program/management activines. He
shall be specific in defining the relationship between configuration management at the configuration item
level, and its relationship to the work breakdown structure for control of work authorization and cost contrel
in his faciliies). He shall be specific in defining the relationship between events critical t0 configuraton
management and schedule control of the program project, e.g., sequencing of design reviews, release of
engineering, production, test, logistic support events, audits, etc.

10.3.8 Section 8. Configuration audits. The contractor shall describe his plans for conducting/supporung the
following configuration audits including a descripgon of the audits: . '

a. Functional configuration audit (FCA)

b. Physical configuration audit (PCA).
10.3.9 Section 9. Software specific configuration management.

10.3.9.1 Developmental configuration. This paragraph shall identify the contractor’s internal Developmental l
Configuration(s) to be used in the development of the CSCI(s). For each Developmental Configuration
identified, the method of establishing it shall be described and the contents shall be listed. For example, the
engineering release of the first draft of the Software Top Leve! Design Document (STLDD), prior to

submitting it at the Preliminary Design Review, shall establish the internal Developmental Configuranon

10.3.9.2 Report for software problems and changes. This paragraph shall identify and describe the format
used to document software problems and changes detected during software development. This report shall
include:

a. Subsystem or Projec: Name - The name of the subsystem or development project to which this
report applies.

b. Originator - The name, telephone number, and designation of the organization submitang the
report.
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c. Problem Number - The assigned problem number (once a problem number has been assigned in
accordance with established project configuration control procedures).

d. Problem Name - A brief phrase descriptive of the problem and descriptive of simular problems, if
applicable.
e. Software Element of Document Affected - The specific software element(s), document(s)

paragraph(s), or both to which the report applies, including appropriate configuration identificaton
and version number, if applicable. Include all established baselines for developmental

configurations affected.
f. Origination Date - The date the report is first submitted.
g. Need Date or Prionty - The date the fix is needed in order to maintain established schedules or

pricrity in accordance with established standards.

h Description of Problem - A description of the problem and the conditions, inputs, and equipment
configuration under which the problem arises. A description of the activities leading up to the
problem occurrence. Sufficient problem information to permit duplication and analysis. Include
relationship to other reported problems and modifications.

L. Analyst - The name, telephone number, and organization of the individual assigned to analyze the
problem.

j- Date Assigned - The date the analyst was assigned.

k Date Complete - The date the analysis was completed.

L Analysis Time - The ome required to analyze the problem report.

m. Recommended Solution - After analysis of the problem, the recommended solution and alternative

solutions, if available. The narure of the recommended soluticn by a short descriptive phrase.
When applicable, supporting rationale and test results.

n. [mpacts - The cost, schedule, and interface impacts if the solution is approved. Also, performance
' impacts if the solution is not approved. As applicable, inciude the impact on the other systems,
configuration items, other contractors, system employment, integrated logisacs support, system
resources, training, etc.

o. Problem Starus - The problem starus designated by the configuration control procedures.
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p. Approval of Solution - To be designated by the cognizant configuration control authonty.

q. Follow-up Acton - Actions following resolution of the problem.

L. Corrector - The name, telephene number, and organization of the individual correcting the

problem.

S. Coneétion Date - The date the problem was corrected.

t. Version Number - The version in which the problem will be corrected.

w - Correction Time - The time required to correct the problem.

V. Implementation Solution - A brief description of the implemented sofution to the problem.
10.3.9.3 Review procedures. This paragraph shall describe the purpose of and the procedures to be

employed by any review boards (e.g., Software Configuration Control Board) associated with the flow of
configuration control. This paragraph shall aiso described how the procedures used by any Review Boards,
in conjuncton with the configuration identification scheme, provide historical traceability.

10.3.9.4 Storage. handling and release of project media. This paragraph shall describe the methods to
formalily control the storage, handling, and release of software and documentation (including master copies)
during the development process.

10.3.9.5 Source code control. This paragraph shall describe the restrictions applied in order to assure the
integrity of a data base and its elements. It is essential that data (either initial input or changes) be
restricted to authorized individuals. The controls described in the configuradon management plan must be
muiti-level such as access to a terminal for input, a file, and to a specific data element or elements.

10.3.10 Relatonship to quality plan. The contractor shail describe the interrelationship in each of the
elements of configuration management with the quality program functicns and indicate those relationships in
the quality program plan.
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APPENDIX 1T

20. INTERFACE CONTROL

20.1 Pumpose. This appendix provides the criteria and guidance for the establishment of interface control.

20.2 Scope. Guidance for documentation and control of ail physical and funcuonal interfaces of system,
equipment, computer software, facilities, and installation requirements are provided in this appendix.

20.3 Applicability. When specified in the contract, the criteria and guidance of this appendix are applicable
to all contractors whose configuration items interface with other configuration items of another contractor or
procuring activity.

70.4 General guidance. The procuring acuvity will determine the requireméms for the contwol of interfaces
and installation during the system requirements process or equivalent phase. The responsibility for
developing configuration identificadon covering system interface requirements may be contractually delegated
in whole or in part to the Interface Control Working Group (ICWG) secretariat

a. Interfaces detailed during the system requirements process phase shall be treated as system criteria,
and shall not be established as part of the interface control acuvity. This exclusion allows
contractors and/or the Government the flexibility to negotiate interface agreements among
themselves, within the limits of the established system criteria. (See figure 4.)

b. Programs entering the acquisition phase can be broken into two categories as follows:

(1) Programs requiring a total hardware and computer software developmeﬁi cycle
(encompassing a system/equipment/computer software design phase).

2) Programs not requiring a total development cycle (where program progresses directly
from the system requirements process to production).

C. The procuring actuvity shall contractually specify all procedures for an interface control acuvity
which may include the use of an Interface Control Working Group (ICWG). The chairperson of
the ICWG will be designated by the procuring activity Project Manager with the interface contol

contractor as ICWG Secretariat. The ICWG Secretariat will be responsible for starus accounting
and reporting.
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Any Participating . Procuring Activity

Contractor Originated All Parties Review an( Project Manager Procuring Activity
Interfaca Control Establish Position Approves/Disapproves Final Action
Document and Recommends

Notes:

1. Any Participating Contractor Originates Interfacs Control Drawing

2. All Affected Parties Review Drawing and Submit Recommendation to Procuring Activity
Technical Officar or the interface Control Contractor ’

3. Procuring Activity Project Manager or the Interface Control Contractor Reviews Drawing and,
if it Complies with Existing Contractual Requirements, Approvas or Disapproves

(a) !f Drawing Is Acceptable by Project Managsr and All Affected Parties, the Drawing Is
Forwarded to the Intarface Control Contractor for Review and Final Action

(b) If Disagresment Exists within the Group of Affected Parties, the Procuring Activity

Project Manager Forwards the Document with Recommaendations to the Interfacs
Control Contractor for Resoiution

Figure 4 Interface Control Documents GM1597
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d. For those programs where the use of an ICWG is not applicable, the procuring activity wiil
contractually specify other procedures for an interface control acuvity.

e. Relationships. responsibilities, and requirements will be as specified in the contractual statement of
work.
20.5 Interface Control Working Group (JCWG).

20.5.1 The ICWG serves as the official communications link between program participants to resolve
interface problems, document interface agreements. The ICWG shall consist of at least one member from
each of the contractors and Government agencies participating in the system development. A roster of all
affected contractors and agencies represented on the ICWG will be maintained by the procuring acuwvity and
this information provided to all participants.

20.52 The establishment of system interface control by the ICWG requires the identification and definition
of interfaces, scheduling, preparation, approval, release, and control of formal interface documents.

20.6 Interface control documents. The estabiishment of system interface control by the procuring acuwity
requires the identfication and definition of interfaces, scheduling, preparation, approval, release, and contol
of formal interface documents. Interface control documents shall be used to record the design agreements
berween system-participatng contractors as authorized by the procuring acuvity. Interface control documents,
along with production drawings, diagrams, facility construction drawings, and specificauons, shall provide a
means to evaluate and control all mutually interdependent/interacting design parameters and Lnterraces
between participants’ equipment/computer programs or facilities.

a. Interface control documents are used to control certain interfaces, where a single participant
controls the design of both configuration items, when deemed necessary by the procuring activity.

b. Interface control documents and revisions thereto will be scheduled for completion at the earliest
need of the program to support any participating contractor or agency. The documents and/or
revisions will be scheduled and approved by the originator to support parucipating Contractor’s
preliminary design reviews at the earliest need of the program. They shall be scheduled for
completion, released by the originating contractor, signed by the interfacing paracipants. and
approved by the ICWG Chairman or FAA Project Manager prior to the time of the applicable
critical design review. All documents/revisions shall be complete, approved, and system-reieased
prior to the time of the physical configuration audit.
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c. Individual interface control documents developed under the procedures of this appendix shail be
maintained by the originating contractors, to reflect all approved changes. However, the interface
conwol contractor shall maintain an up-to-date, reproducible file of all interface control
documents.

d. Interface control documents shall reflect the effects of any waiver or deviation on the interface
depicted, but shall not be used as the primary means of documenting such waivers, and shail not be
used in the fabrication of hardware.

e. Interface control documents shall be prepared in accordance with FAA-STD-025. However, the
procuring activity may contractually specify the details and/or drawing instructions as it deems
necessary.

f. Interface control document identification numbers shall be provided by the FAA to the interface

control contractor on an as required basis.

20.7 Interface control responsibility delegation. Participating contractors procuring activities shall be
designated prime and collateral responsibilities for the ICWG. See the matrix (figure 5). The pamcipating
contractors and procuring activity have collateral responsibilities where so indicated.

20.7.1 Exclusion. The ICWG shall not have the authority to approve fixes to facilides, computer software,
or equipment required because of non-conformant interface conditions 'discovered in the field or at
equipment/computer software acceptance. However, the ICWG shail assist the procuring actvites responsible
for approval action upon request, and shall review and recommend fixes for resolution of interface
incompaabilities.

208 ICWG control sheet. The ICWG actions in connection with interface control documents shall be

recorded on a form similar to figure 6. Any other form may be used as long as it provides the necessary
information.
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Responsibilities Participating Contractors | Procuring Activity

Provide matenals and sarvicas to manage X X
Establish policy and procedure and chair ICWG X
Administrative control and processing ICWG X X
Prapare ICD authorized by procuring activity X X
Assist in resolution of interface problems X X
Estabiish complete interfacs control requirements X X
Use specs and drawings to identify intarfaces X X
Review interface recommendations with ICWG reps X X
Recommend required controls including gages X X
Request procuring activity direction intarface control contractor
List approved ICDs in system ICD intertace control contractor
Assign ICD preparation responsibility interface control contractor
Obtain ICD agreements and signatures X X
Finai ICD review, approval, and releasa X
Schedule and document ICWG actions and update interface control contractor
Issue mesting agenda 5 days before meeting interface control contractor
Issue meeting minutes 5 days after mesting interface control contractor
Participate in and support ICWG mestings X X
Identify and evaluate class 1 changes for impact X X
Evaluate problems and issue action items X X
Prepare and distribute approved ICD interfacs control contractor
Maintain file of ICDs interface control contractor
Prepare and maintain mastar tooling documents X

Maintain ICWG activity status X

Support participating contractor activities X

Conduct fit checks X

Notes:

ICWG responsibilities of the interface control contractor, participating contractors, and the procuring activity
include:The interfacs controt contractor has the prime responsibility in seeing that all of the above actions
are accomplished. He has the sole responsibility for those items whars the tarm “Interface control
contractor® appears. An "X” in the above columns indicates that the participating contractors or the
procuring activity, or both, have collateral responsibility for the actions shown.

Figure 5. Matrix of Interface Control Responsibilities
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ICWG Controi Sheet

Briat Uescription | Agency Intertaca Control | Tooling Gage ICWG Reviews ICWG [ICD

of Functional Affected Drawing Documaents, Action | App

Physical Interface | Cont/Govt [Na. | 1rie | Rev | If Affected Participating | bate | Date Mins | Item Data
Agencies Distr No.

Figure 6. Example of ICWG Control Sheet
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APPENDIX I

30. CRITERIA FOR SELECTING CONFIGURATION ITEMS

30.1 Purpose. This appendix provides criteria for selecting Configuration Items. As used herein, Cls also
encompass Computer Software Cls (CSCls). ©

30.2 Scope. The criteria of this appendix shall be used in the CI selection process whenever it occurs
during the life cycle.

30.3 Applicability. Each contractor shall be responsible for his compliance with this appendix as well as
the compliance of hus subcontractors, vendors, and suppliers in accordance with paragraph 1.3 of this
standard.

30.4  Ceneral consideragons.
30.4.1 Need for configuratiop item_ identification. Selection of Cls is based on the definition contained in

FAA Order 1800.8 an aggregaton of hardware/software, or any of its discrete portons, which saosfies an
end use functdon... Cls are those specification items whose functions and performance parameters must be
defined and controlled to achieve the overall end use function and performance”.

30.4.2 Level of govermment conmol. The CI must be a manageable level of assembly. The selection of
ClIs is normally a functon of anticipated design and should be independent of the concept for
future-reprocurement. The selection process, which separates the elements of a system into individually
identified subsets for the purpose of managing their development, usually limits the designation of Cls to
major subsystem levels of the Work Breakdown Structure, or to a critical item of a lower level, when so
identified. CI selecton reflects an optimum management level during acquisition. This level is one at
which the procuring activity specifies. coiracts for, and accepts individual elements of a system.

30.4.3 Logistics and life cycle consideradons. The selecton of items to be managed as ClIs should be
determined by the need to control an item’s inherent characteristics or (o control that item’s interface with
other items. The selection is a management decision normally accomplished through the system engineering
process i conjunction with configuration management and with the participation of logistics. Selecting Cls
should be with a full view of the life cycle cost and management impacts associated with such a
designation. Choosing too many Cls increases the cost of control; choosing too few or the wrong elements
as CIs, runs the risk of too little control through lack of management visibility. It must be determined what
control is needed to be exercised in light of cost/benefit trade-offs. The CI selections are made accordingly.
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30.4.4 Common subsystem consideragons. On development programs for subsystems or support equipment
that will be common to more than one system. the basic CI should be that assembly that is common to all
applications. An assembly part that is required to meet interface or other requirements peculiar to one of
the systems should be idenafied as a separate CI in that system.

30.4.5 Computer software considerations. Computer software should be designated as Cls in the same way
as other elements of the subsystem. .General selection of component CIs within a computer program
designated as a Cl is dependent upon the system breakdown structure. Any sub-program which is
designated for use in more than one higher level computer program should be a separate CI. The firmware
components required for a computer program must be designated as Cls and given a configuration
identificanon.

30.4.6 3chedule consideragons. The major elements comprising the system should be identified as Cls
dunng the Demonstration and Validaton Phase. Early selection of Cls is important since management
emphasis becomes greater as development progresses. As development continues and logistic or techmcal
considerations surface, addifonal items can be designated Cls. Usually, the CI selection process should be
essentially complete by PDR for hardware CIs and SSR for CSCIs. '

30.5 Specific considerations. The following paragraphs discuss some of the considerations upon which the
CI selection decision shail be based.

30.5.1 System engineering guidance. Configuration items shall be selected in accordance with guidance
provided by system engineering in the contract work statement.

30.5.2 Engineering release system. The CI must allow the contractor to release engineering changes at an
assembiy level which is reportable and which enables verification of change incorporation, i.e., does not
preclude change incorporation verification in a lower level assembly.

30.5.3 Cnticality An item should be identified as a separate CI if failure of the item would adversely
affect security, human safety, the accomplishment of a mission, or national defense, or would have a
significant financial impact.

30.5.4 Existng or modified existing design items. Existing items that are not Cls developed at government
expense should not generally be candidates for reidentification as new Cls on new programs.
Existng/modified design and commercial off-the-shelf equipment/computer software should not necessarily be
excluded from CI selection. The considerations identified in the remaining subparagraphs of paragraph 30.5
should be addressed prior to making a decision.
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30.5.5 New or medified design Careful consideraton shall be given new or modified design items,
wherein more than a modest degree of complexity, utlization of new matenals, processes or technology is
involved; and. where the govemment wants direct control over the performance requirements for that wem. at
a specific time, i.e., when the govemnment is directly concemed with detailed developed.

30.5.6 Interfaces. Interfaces among HWCIs and CSCIs should be simple. Funcuons which are highly
data or control interdependent should be allocated to the same HWCIs or CSCls. Functions which extubit a
high disparity between input and output data rates should be allocated to separate HWCIs or CSCIs.

30.5.7 Suscepdbility to change. The higher the anticipated or esumated degree of change or medificaton
which might be expected after the item is operatuonal, the higher the likelihood for selection as a CL

30.5.8 Maintenance. When different agencies have responsibility for maintaining parts of an element,
consider breaking the element into separate Cls. An item which is clearly designated as "Repairable” is
much more a CI candidate than one which is not repairable. Eventually logisticians must deal with the Line
Replaceable Units (LRUs) which comprise the principal components of the subsystem. However, designaung
Cls at the LRU level at the onset of full scale development (FSD) would add significant cost to the
development effort, especially in the area of change management. The LRU level is usually too low a level
for effective configurarion control during development.

30.5.9 Suppor equipment considerations. Without proper planning, minor items of support equipment could
swell the list of Cls. Minor in this context refers to items such as individual hand tools. There will
usually be little or no change activity on many of these minor items. [t may be sufficient to list these
items as “support equipment” in paragraph 3.24 of the CI Type B specification per FAA-STD-005 paragraph
20.3.2.4c.

30.5.10 i bly ¢ teristics.  Subassemblies (within a CI) should have a common mission
relationship; should have common instailation and deployment requirements (ground and airborne segments
would be separate Cls); should have a cycle of changes dependent on the CI; and should not be the supject
of separate test or formal acceptance by the procuring actvity (should be accomplished as part of a CI). If
these conditions are not met, the subassembly should be either part of another CI or a separate CL

30.5.11 Types. If there are different configuratons due to different adaptadon data for each operating
locadon, the different configurations should be identified by types (FAA-STD-005 paragraph 4.1.2 and 4.3b)
within a single CSCL
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30.5.12 Funcmon A given HWCI or CSCI should aveid mixing waining, operadon, test and maintenance,
and support functions.

30.5.13 Supplier Elements provided by different suppliers should be assigned to separate Cls.

30.5.14 Use. Elements which are general purpose in nature, require the capability to be operaticnally
reprogrammed, or are intended to be reused in another system or are likely to be changed after imtal
deployment should be considered as separate Cls.

30.5.15 Locadon The functions allocated to a HWCI or CSCI should not be partitioned among separate
geographic areas. Functions allocated to physically distnct processors in a distributed environment should be
considered as separate Cls.

30.5.16 Size. HWCI or CSCI selections which cannot be made on the basis of other criteria should te
made to keep the HWCI or CSCI to manageable proportions.

30.5.17 Schedule/Phasing. Elements scheduled for development, testing, and delivery at different times
should be assigned to separate HWCIs or CSCls.

30.6 Effects of CI selection. CI selection affects cost, schedule and performance for the Government,
prime contractors, subcontractors and suppliers. The effects of CI selection should not be permitted to occur
automadcally upon selection of an item as a CI. Tile effects which are unnecessary or premature can be
tailored out for each CI by means of an appropriate contractually recognized vehicle, e.g., Program Plan,
Statement of Work, CM Plan. Selection of an item as a CI for manageability may be based on its
administrative complexity, technical (engineering) criticality or maintenance (logistics) criticality. The
following is a listing of the usual effects of CI designadon:

a Formal preparation of discrete configuration identification - most often in the form of a
specification(s).

b. A discrete development or requirements specification and a companion product specification.

c. Govemment approval of changes over the configuration identification governing the item.

d. Continuing an accurate recording of the exact configuration status of the CI, including providing

fleld activities precise data dealing with impending or completed modification actions.
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e. Providing traceability of detailed design for follow-on activity, including histoncal data and
individual status information for accident investigations, failure analysis, etc.

f. Individual design review activity (PDR, CDR, FQR, etc.) during development.

g. Individual qualification testing and reporung.

h. Individual functional and physical audits (FCA and PCA) at the conclusion of development.

1. Discrete and separate "related” ECP development preparation, review, approval and negotiation
(for changes to CIs).

j Separate identification indexes and qualification records.

k. Separate nameplates and discrete CI identifiers (i.e., CI number, type, model, seres, ec.).

L. Preparation of separate operating and user manuals.

30.7 Effects of selecting too many ClIs. Too many Cls may result in the hampering of visibility and
management rather than improving it. These effects include:

a. Increased administrative burden in preparing, processing, "and status. reporting of engineenng
changes which tends to be mulaplied by the number of CIs.

b. Increased development time and cost as well as the possibility of crearng an inefficient design.

c. Possible increase in management effort, difficulties in maintaining coordination and unnecessary
generation of paper work.

30.8 Effects of selecting too few ClIs. Too few Cls may result in costly logistcs and maintenance
difficulties. The following may result:

a. Loss of idendty through separaton of affected portions of a CI during field or depot maintenance
of modification installarion activity.

b.. Inability to control like individual remove/replace items when Cl idendfication and contol is at
the "set” level, e.g., a storage battery set.
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c. Loss of operaticnal use of one function because required maintenance on another function requires
action against the CI level, e.g., a CI having separate VHF~UHF funcuons loses both when
maintenance must be done on either funcdon

309 (I selecrion checklist. The following questions should be used in selecting Cls tailored to individual
program/project requirements. If most of the questions can be answered NQO, the item probably should not
be a CI. If most of the questions can be answered YES, the item probably should be a CI. If the
questons can be answered with approximately equal numbers of YESs and NOs, additional judgment is
needed to determine if the item should be a CI. The selection of Cls is a management decision based on
experience and good judgment. It should be kept in mind that some of the factors such as serialization and
nameplates will be required, regardless of CI selection, e.g., part of a higher level assembly.

a. [s it a cniical high risk, and/or a safety item?

b. [s it readily identifiable with respect to size, shape and weight (hardware)?

c. Is it newly developed?

d. Does it incorporate new technologies?

e. Does it have an interface with hardware or software developed under another contract?

f. With respect to form, fit or functon, does it interface with other items whose configuration is

controlled by other entities?

g. Is there a requirement to know the exact configuraton and starus of changes to it during its life
cycle?
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APPENDIX IV

40. ADLENDUM TO CONFIGURATION ITEM SPECIFICATION

40.1 Pumpose. An addendum to an existing configuration item specification is used to descrnibe requirements
for a new configuradon item which is similar to the existing configuraton item.

40.2 Scope. The addendum specification creates a new configuration item specification; i.e., identi- fication
different from the original specification. The specificaticn so created (basic specification plus addendum)
then becomes controlled and maintained as a separate and distinct specification, to be updated and revised as
necessary, independent of changes to the basic specification from which it was created.

403 Applicability An addendum to an existing specification is used when there is a requirement to retain
the existing configuranon item for some applications and the new (medified) configuradon item can be
created by minimum redesign of the existing configuradon item. The preparancn of an addendum to an
existing specification shail be used when the following conditions are satisfied:

a There is sufficient reason to establish direct relationship between the new configuraton item and
an existing configuradon item as a basis for design and development; e.g., progressing from one
type, model, series of a CI to another; minor changes must be accomplished to a very limited
number of units of a CI for a specific mission.

b. The basic specification, to which the addendum is prepared, complies with the requirements of
FAA-STD-005 and thus standard, with respect to format and content.

c. An addendum shall be created only when the configursiicn item identificadon is different from
that of the configuration item specified in the basic specificadon.

d. When more than 40 percent of the paragraph requirements in the basic specification must be
changed to idendfy the new configuration, a completely new specification shall be generated.

40.4 Preparation instructions. The specification addendum is prepared in a manner which permits ready
comparison to the exact relationship between two configuration items. This is accomplished by wmnung the
new specification (addendum) by direct reference to the exisding specification on a paragraph-by-paragraph
basis, recording in the new specification specific reference to each paragraph in the existing specificaton and
noting each addition, deletion, or change. Where no change is necessary, specify the

(U]
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paragraph number followed by the wording "no change”. When no sub-paragraphs are changed, only the
related major paragraphs need be listed. The paragraph numbering between the two documents shall be
identical, with the exception of paragraphs added to the new document which do not have an exact
counterpart in the exisung specificanon. For convenience of preparaton, as an option, all paragraphs having
“no change” can be collecuvely identified in a single paragraph. A specificadon created m this manner is a
new and complete specification in every sense with a new specification number assigned per FAA-STD-00S.
The basic specification shall be the first entry in section 2; applicable documents, of the addendum
specification. '

40.4.1 Addendum specification cover page. When a new specificaton is created by the preparation of an
addendum to an existing specification, an addendum cover page shall be prepared which conforms to the
format and includes the content required by sample format A as shown on figure 7. All of the data

on the addendum cover page refers to the specification used as the basic document against which the
addendum is prepared. Each item of data to be entered on the cover page shall be transcnbed from the title
page and the specification change notice(s) (SCN) of the basic specification.

40.5 Change to addendum specification. Both the specification created by the addendum and the basic
specification to which the addendum is prepared shail have independent change cycles. A specificaton
change notice (SCN) to either is not automatically a change.to both. Each change to either document shall
be reviewed, and if it is desirable to change both the basic specificaton and the specification prepared as an
addendum, then two separate specification change notices shall be prepared.
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SAMPLE FORMAT "A*
Spscification Number 12345
Cods Indent XXXXX

{Date)

ADDENDUM SPECIFICATION

This specification has been prepared as an Addendum to:
*Prime Item (Development/Product Fabrication) Specification

Specification No.

Cl No.

FOR
(Approved Title)
(Type designator, Cl number, etc.)
This exact contant of specification (insert same number as above) used
as the basic document for this addendum is the revision referenced above

pius the following specification change notices to spacification (insert
same number as above.)

*Note: Uss Development if Part 1 Addendum and Product Fabrication
it Addendum to Part 2.

- GM1594

Figure 7 Cover Page - Addendum Specification
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APPENDIX V

50. INVENTORY [TEM SPECIFICATION

50.1 Purpose. This appendix provides supplementary information for use in preparation of an inventory
item specification in accordance with Appendix XII of FAA-STD-005. (Paragraph numbers cited below refer
to paragraphs to the inventory item specification format of FAA-STD-005, Appendix X).

50.2 Section 3. Requirements. Each paragraph of the inventory item specification which identifies an
inventory item from the Government inventory shall include the following information:

Inventory Item Specification Number Nomenclature  Federal Stock
Class Code Part Number
503 Secton 10. 20. etc.. Appendixes. The function specification referred to here shall be the exisung

specification (Govemment- or contractor-prepared) which identifies the inventory item to be used. A new
specification shall be prepared only when the inventory item is to be modified. Each appendix shall follow
the following format:

Appendix

1. SCOPE. This appendix establishes the requirement for one item of equipment from the govermnment
inventory identified as (insert nomenclature, specification number and date, and other idenufying data) for the
(insert system/configuradon nomenclarure).

2. APPLICABLE DOCUMENTS.

3. REQUIREMENTS. (only when requirements are not contained or are over and above those in the
specification for the inventory item).

4. QUALITY ASSURANCE.

4.1 Qualification (only when tests are required which are over and above those in the inventory item
specification).

42 Receiving tests PREPARATION FOR DELIVERY
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APPENDIX VI

60. DOCUMENT AND ITEM IDENTIFICATION, NUMBERING AND MARKING

60.1 Purpose and scope. This appendix establishes the numbers to be used for identifying documents and
physical items in order to achieve configuration traceability for equpment, components, computer software,
facility sites, and spares.

60.1.1 Identificarion numbers to be used for configuration management are as follows:
a Specification or standard number

b. Configuration Item Identification Number for hardware, or the software inventory number, for the
CSCI, based on the agreed to software inventory numbering system.

c. Serial number (or lot number)
d. Drawing and part number
e. Change identification numbers:

H Specification Change Notice (SCN)

2) Notice of Revision (NCR)

3) Engineering Change Proposal (ECP)

(4) Request for deviation/waiver

™

Code identification (CAGE)

@

Registration number (when specified in lieu of serial number)

h. Program management code (when identified)

1 Type, series, model designator.
60.1.2 Examples of identification numbers which are not normally used in configuration management are as
follows:

a Production line number

43



FAA-STD-021a

CHANGE 1
March 6, 1990
b. Synthetic part number
c. Material codes
d. Federal Stock Number (FSN) (when specified)
e. Version Description Document number.

60.1.3 Applicability This appendix applies to the configuration identfication and marking of each
configuradon item and each of its components requiring configuraticn control which are accepted by the
procuring activity for systems/configuration item programs or for follow-on spares procurement. Each
contractor to the procuring activity shall be responsible for compliance by his subcontractors, vendors, and
suppliers to the extent his subcontractors, vendors, and suppliers assign and control standard configuration
identification numbers. Incorporation of this appendix in a contract shail not be construed as directng or
permitting the contractor to change an exsting identification for a system, HWCI (or part thereof),. matenal,
process, computer software or data base, or document specifying any of the foregoing if a past association
with any Government agency has caused the existing identification to be entered into Government technical
data or supply records.

60.2 Ceneral requirements.

60.2.1 Contractor responsibility The contractor shall assign and control configuration identificadon numbers
in accordance with this appendix without further approval of the procuring actvity.

60.2.2 Numbers assigned by other design activities. Where the configuration item incorporates the design
of a subcontractor, vendor, or supplier, the contractor shall use the configuraton identificaton numbers
assigned by these design activies without change except as specifically authorized by DOD-STD-100 (e.g.,
source conrrol drawings).

60.3 Detall requirements.

60.3.1 Specificagon numbers. Specification idendfication numbers, specification change notices, and
specification revisions shall be assigned as prescribed in FAA-STD-005 and MIL-STD-432.

60.3.2 Configuragon item idenufication numbers.

60.3.2.1 The design activity and the manufacturer of the configuration item shall be identified by
manufacturing code identification numbers taken from Handbook H4/HS.
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60.3.2.2 All discrete parts, assemblies, and units shall be identified by part numbers in accordance with
DOD-STD-100.

60.3.23 A family of like units of a configuraton item that individuaily satisfies prescribed functional
requirements shall be identdfied by an unchanging base number such as a configuration item idenuficaton
number, or a type-model-series designator. This number:

a Shall establish a base for serializing individual units of a configuration item

b. Shall not change when the unit is modified, even though the interchangeability of units within the
family is affected

c. Shall remain the same even though the configuration item may have more than one applicanon ot

may be reprocured through different contractors

d. Shall be composed of seven digits of alpha-numeric characters. (Note: On privately developed
configuration items where the number exceeds seven digits, the last seven digits of the number
will be utilized for EDP application.)

60.3.3 Serialization. Serialization shall be accomplished to the Line Replaceable Unit (LRU). See
FAA-G-2100 for details on senalizagorn

60.3.4 Change identification numbers. Notce of Revisions (NOR), requests for deviatons/waivers, and
engineering change proposals identification. numbers are prescribed in MIL-STD-430.

60.3.5 Idendfication of physical configuration items. Configuration item idendfication numbers for

configuration management shall be affixed or marked on physical configuration items in accordance with
FAA-G-2100.

60.3.6 Reuse of configuration item serial numbers. Configuration item serial numbers assigned to the
original configuration item apply to all follow-on configuration items (within this contract or under separate
contract) even though a change affecting interchangeability may require a part number change of the
configuration item. Configuration item serial numbers, once assigned, shall not be reissued on follow-on
procurements for the same configuration item.

60.3.7 Drawing numbers. Drawing numbers and drawing change idenafication shall be assigned in
accordance with DOD-STD-100.
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APPENDIX VI

70. ENGINEERING RELEASE RECORDS AND CORRELATION
OF MANUFACTURED PRODUCTS

70.1 Purpose. This appendix establishes the minimum requirements for achieving proper relatonship
berween engineering/manufacturing data and manufactured configuration items.

70.2 Scope. The criteria of this appendix applies to the contractor’s engineering release system pertaining

to:

d.

Elements of data required
Production release functional capabilities
Release of engineering changes

Field release functional capabulities.

70.2.1 After the initial release of data, criteria are set forth for the control of incorperaung Class [
engineering changes in CIs. The internal control system of the contractor shall be capable of:

a.

b.

Reconciling engineering work authcrizations to contract requirements.

Verifying that released engineering and purchase orders are in accordance with contract
requirements.

Assuring that engineering changes are incorporated into configuration items as required by the
release engineering changes.

70.3  Applicability The cnteria of this appendix apply to all contracts requining the preparaton of
engineering drawings and specifications for configuration items. The contractor shall be responsible for
compliance by his subcontractors, vendors, and suppliers to the extent specified in paragraph 1.3 of this
standard. An engineering release system complying with the intent of this appendix shall be implemented by
the contractor for CSCls to assure that the objectives of this appendix are met.

70.4 Engineerng release requirements. The contractor shail prepare and maintain engineering release
records in accordance with his formats and procedures, and the minimum requirements herein.

70.4.1 Elements of data required. The contractor’s engineering release records shail contain the standard
configuration identfication numbers.
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70.4.1.1 Copfiguraton jrem (CI) elements.

a CI number
b. CI serial numbers
c. Top assembly drawing number
d CI specification identfication number
70.4.1.2 Drawing elements.
a Drawing number (including specification conmol source control drawing numbers)
b. Drawing title
c. Code identification number (CAGE) |
d Number of sheets .
e. Date of release
f Change letters
g. Date of change letter release
h Ancillary document numbers (engineering change propesals, waivers, etc. )

70.4.1.3 Patt number elements. The contractor’s engineering release records for part number elements shail
be standard configuration idendfication numbers:

a. Congolling drawing number

b. Part numbers released

70.4.2 Production release functional capabilities. To the extent that the contractor has detail design

responsibility, the contractor’s release function and documentation, including drawings and associated lists,
shall be capable of determining the following released engineering requirements:

a The composition of any part number at any level in terms of subordinate part numbers, except for
standard parts.
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b. All next higher (next assembly) part numbers of any part, except parts assembiing nto standard
parts.

c. The composition of any configurarion item (C) in terms of part mumbers and subordinate
numbers.

d The configuradon item number and serial numbers (effecdvity) on which any subordinate

provisioned or to-be-provisioned part is used. This does not apply to subconmactors, vendors, and
suppliers who are not producing configuragon items.

e. Identification numbers which have been partially or completely released for any CI number and
serial mumber as applicable.

f. The CI numbers and serial numbers which constitute effectivity of each engineering change.

g. The specification numbers or standard part numbers used within any non-standard part number.

h. The subcontractor, vender, or supplier part numbers which have been assigned.

1. The contractor specification document, specification control drawing numbers. or source control
drawing numbers associaton with any. subcontractor, vendor, or supplier part number.

70.4.3 Release of engineering changes. The contractor’s release furcaon and documentanion shall be
capable of idendfying engineenng changes and retaimng the record of superseded configuraton requirements,
affecting items which have been formally accepted by the procuring acdvity. All engineering changes
released for producton incorporaton shall be identfied by identification numbers, and shall be completely
released prior to formal acceprance of the CI where first installed. The cenfiguranon released for each CT at
the tme of its formal acceptance shall be retained in release records for e wme required by
retention~of-records requirements in the contract

70.4.4 Field release functional capabilities. Engineering data defining formally accepted equipment which is
under the junsdicdon of the conmactor, of Govemnment through tesang, and whiuch 1s progressing through
tesuing or through activation programs, shall be maintained current with all field acuwity requirements and
released as follows:

a.  Requirements may be replaced by superseding requirements in the release records for units which
are logisticaily supported by the contractor and which were accepted prior to the established
product baseline (physical configuranon audit).
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b. Superseded requirements of the product baseline shall be retained as a reference release and
superseding requirements added as a requirements release for all units of the CI wiuch have been
formally accepted or are under the jurisdiction of the contractor. Superseded requirements shall be
retained 1n all release records unul starus accounung records indicate that superseded
configurations no longer exist.

c. Engineering changes to Cls which have been formally accepted by the procuring acavity, and
which are not under the junsdiction of the contractor, shall be released for Government acnon.

y : g It is the objectve that each
engineering change approved by the procuring actvity be mccrporamd in all units within one design, series
or type, model, series of the CI affected Complete verification of the production incorporanion of
engineenng changes is required to assure that engineering changes directed were accomplished on specific
items. Such verificanon is a requirement of the quality control system(s) to be implemented in accordance
with the latest editions of FAA-STD-013, FAA-STD-016, and FAA-STD-018, whichever is a requirement
of the contract. These standards also require demonstradon that the FAA conmactor sansfactorily controls
the design, manufacture, and incorporation of engineering changes.
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APPENDIX VIII
80. ENGINEERING CHANGES (EQUIPMENT)

80.1 Purpose. This appendix provides information for configuration control of engineering changes.
MIL-STD-480 should be referenced for further information. These instructions pertain to all engineering
changes to hardware. Engineering changes to computer software are covered in Appendix IX of this
standard.

802 Scope. This appendix establishes unique provisions for engineering changes to the functional baseline
as reflected in the system/segment or HWCI specification. the allocated baseline as reflected in the hardware
development specifications, and the product baseline as reflected in the hardware product specifications. The
baseline established in the contract is changed only by Class I ECPs approved by the procuring acuvity and
incorporated in the contract by contract change documentation. :

80.3 Requirement for engineering changes. The contractor shall not incorporate any engineering change in
a configuration item as described i the configuration identification prescribed by the contract, unless request
for an engineering change has been submitted to, and approved by FAA, as set forth herein. Contractual
authorization will be required prior to the incorporation of an engineering change proposal (ECP) when
affects cost. fee. schedule technical requirements, or training methodology.

80.3.1 Priorides of action. ECPs shall be classified as Emergency, Urgent, and Routine with approval
periods as follows: Emergency - 24 hours; Urgent 15 calendar days; Routne - 30 calendar days. An
engineering change may be expedited, if in the judgment of the contractor it requires immediate action. The
contractor may initiate the ECP by Teletype, by telephone. or personal contact, to be followed by the
contractor’s written statement within 3 days. If the initial reaction by the addressee to the ECP is favorable,
a formal ECP in accordance with this standard shall be submitted as soon as practicable, but not later than
30 days after the first communication. Verbal authorization for an emergency change shall be restricted to
the FAA contractng officer.

80.3.2 Revision or correction. When an engineering change requires revision or correction, the contractor
shall submit a revised ECP proposal with a new date, the original ECP number followed by "-R1”.
Subsequent revisions or corrections shall be identified as "-R2”, "-R3”, etc.

80.3.3 Coverage. A separate ECP shall be prepared for each engineering change. Unrelated engineering
changes shall not be covered by the same ECP.
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80.3.4 Engineenng changes affectng fielded equipments. When engineering changes affect both equipments

in production and equipments that are operatonal in the field, an electronic equipment modification order in
accordance with appendix 6 and/or appendix 7 of the latest edition of FAA Order 1320.33 shall be submitted
with the ECP.

80.3.5 Submirtal. The contractor shall provide the FAA technical officer with a minimum of four (4)
copies unless otherwise specified in the conwact. Supporting technical documentation shall be attached to
each ECP. An additional copy shall be submitted to the resident Quality Reliability Officer (QRO), if
assigned.

80.3.6 Approval/disapproval. The approval or disapproval of an ECP will be achieved by:

a The signature on the ECP form of an authorized representative of the government activity, or of a
review activity delegated such authority, and by the return of approved or disapproved copies to
the contractor.

b. Contractual authorization when the ECP affects the contract.

80.4 ECP classificadon. ECPs are classified as either Class I or Class I, as defined in 80.4.1 and 80.4.2.
When the contractor has established the purpose and necessity for an ECP, assignment will be made to the
appropriate ECP classification. If the contract document requires the use of the ECP Long Form defined in
this appendix, the contractor must use the long form for all engineering changes requiring Government
concurrence In classification or approval, regardless of classification. If the contract document does not
require use of the long form, the contractor may use an original form where an engineering change proposal
is submitted to the Government for concurrence in classification only. The Government may concur or
nonconcur with the originator’s ECP classification.

80.4.1 (lass [ engineering change proposals. An ECP shall be designated as Class I when one or more of

the following factors are affected:

a The functional or allocated configuration identification
b. The product configuration identfication as contractuaily specified
c. Technical requirements below those contained in the product configuration identification,

including referenced drawings, as contractually specified, for example:
(D) Performance outside stated tolerance

(2) Reliability and maintainability outside stated tolerance
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3 Weight, balance, moment of inertia
@ Interface characteristics
d. Nontechnical contractual provisions:
(D Fee
(2) Cost

3) Schedules
e. Other factors

(1) Govermnment Fumnished Equipment (GFE)

2) Safety

3 Electromagnetic characteristics

4 Operational tests or maintenance Computer programs

5 Compatibility with support equipment, trainers or raining equipment

(6) Configuration to the extent that retrofit action would be taken

) Delivered operation or maintenance manuals for which adequate change/revision funding
is not available on exisang coneacts

) Preset adjustments or schedules affecting operating limits or performance to such extent
as to require assignment of a new identification number

) Interchangeability, substitutability, or replaceability, as applied to configuraton items and
to all subassemblies and parts of repairable configuraton items but excluding the pieces
and parts of nonrepairable subassemblies

(10) Sources of configuration items or repairable items at any level defined by source control
drawings.

80.4.2 Class II engineering change proposal. An engineering change proposal will be designated as a Class
I ECP when it does not fall within the classification of Class I engineering change proposal as defined in
this appendix. Examples of a Class O engineering change proposals are: a change in documentation only,
such as correction or errors; addition of clanfying
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notes or illustrations; or a change in hardware which does not affect any factor in paragraph 80.4.1 of this
appendix. When two or more contractors are producing items to the same mandatory detail drawings, an
engineering change which is Class [I to the onginator may be Class [ in its impact on other contractors.
Therefore, it is imperative that all engineering changes be fully coordinated with all affected parties.

80.5 Muluple HWC] ECPs. When more than one HWCI is affected by a change under the cognizance of
a single contracting agency, a single ECP with separate dash numbers for each HWCI may be used in lieu
of separate ECPs for each HWCL

80.6 Deviation A contractor may request authority before the fact to temporarily deviate from the
mandatory requirements of the configuration identificaion. Items shall not be delivered that incorporate a
known departure from documentation unless a request for a deviation has been processed in accordance with
this standard, or unless otherwise permitted contractually. At the option of the Government, an engineering
change proposal (ECP) may be converted to a deviation or a devianon may be converted to an ECP.

80.6.1 Significant factors. The following significant factors must be considered in the evaluation of a
deviation:

a Health

b. Safety

c. [tem performance

d Interchangeability, reliability, or maintainability of the item or its repairable parts
e. Effect on operation/operational acceptability

f. Weight and size

g. Appearance

h. Training effectiveness and efficiency

i Cost to the Government

J Schedule impact.
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80.6.2 Restrictions on deviagons. Deviations adversely affecting heaith or safety shall not be submitted.
Requested deviations which would affect service, operation, or maintenance should not be submitted or
authorized as deviadons. Such effects, if approved, should be covered by appropriate revisions in drawings
and technical manuals. Therefore, they should be requested and processed as engineering change proposals.

80.6.3 Submittal. Each request for deviation with supplemental drawings and information enclosed shall be
submitted to the FAA Contracting Officer with copies to the resident Quality and Reliability Officer (QRO).

80.6.4 Review and approval. Unless otherwise specified in the contract, deviations which do to affect any
factor listed in paragraph 80.6.1 shall be approved or disapproved by the FAA Contracting Officer. Review
and approval of deviations may be delegated to the resident QRO.

80.7 Waivers. A conmactor shall not deliver a manufactured item to the Govemnment that does not conform
to the configuration idendfication, unless a waiver has been processed and authorized in accordance with this
standard, or unless permitted contractually. Supplies or services which do not conform in all respects to the
contract requirements shall be rejected.

20.7.1 Restrictions on waivers. Waivers adversely affecting health and safety shail not be authorized.

80.7.2 Submittal. Each request for waiver with supplemental drawings and informaton enclosed shall be
‘submitted to the FAA Contracting Officer With copies to the QRO. All waivers shall be submitted on DD
Form 1694. Preparation of the waiver will be in accordance with MIL-STD-480. Appendix C. Paragraph
50.1.9.1 (block 9a, Weapon System code or designation) does not apply. The contractor requesting a waiver
may subject to providing consideration to the government in accordance with the procedures specified i the
contract

80.7.3 Review and approval. Unless otherwise specified in the contract, waivers which do not affect any
factor listed in paragraph 80.6.1 shall be approved by the FAA Contracting Officer. Review and approval of
waivers may be delegated to the resident QRO.

20.8 FEngineering change proposals. deviations, and walvers. A flow chart for the processing of ECPs.
deviations, and waivers is shown in figure 3.
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Figure 8 Flow Chart for Engineering Change Proposal, Deviations and Waivers
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APPENDIX X

90. ENGINEERING CHANGES (COMPUTER SOFTWARE)

90.1 Purpose. This appendix describes the requirements necessary to provide uniform procedures for
preparing, formatting, and processing changes to Computer Software Configuration Items (CSCIs).

90.2 Scope. This appendix establishes the requirements for configuration control that are unique to
computer software. It

a Supplements MIL-STD-430.

b. Replaces MIL-STD-480 paragraph 5.1 dtled "Class [ engineering change”. (paragraph 5.1.1 titled
"Class I engineering change to a privately developed item”, is excluded) and paragraph 5.2 uted
"Class I-engineering change”.

c. Provides guidance in preparing the DD 1692 series of forms for engineering changes to CSCls.

Hardware oriented requirements of MIL-STD-480 pertaining to engineering drawings,
production/manufacturing, and logistics support do not apply to CSCIs. Other requirements of
MIL-STD-480 which have not been supplemented by this appendix shall remain as contractually
invoked.

90.3 Applicability The requirements of this appendix are applicable to all contracts involving computer
software Cls during the acquisition and operauon phases of CSCI design, development, test and updadng,
and modifications. Each contractor to the Government shall be responsible for his compliance with this
appendix as well as the compliance of his subconmactors, vendors and suppliers to the extent that they are
involved in preparing, formatting, and processuig engineering change proposals to computer software Cls for
which the prime contractor is responsible.

90.4 Multiple HWCI/CSCI ECPs. When more than one HWCI/CSCI is affected by a change under the
cognizance of a single procuring activity, a single ECP with separate dash numbers for each HWCL/CSCI
may be used in lieu of separate ECPs for each HWCL/CSCL

90.5 Classificarion. The originator of an engineering change to a CSCI shall classify the change as Class [
or Class [I. Assuming that its purpose and necessity have been established, each ECP shail be assigned the
appropriate classification by the originator in accordance with the definitions in this appendix (paragraph
90.6). Disagreements as to classification of computer software changes shall be processed in accordance with
the procedures set forth in MIL-STD-430.
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90.6 Definition of classificarion. Paragraphs 80.4.1 and 80.4.2 are replaced by the following wit respect to
Class [ and Class II computer software changes.

90.6.1 Class [ change. A computer software change shall be classified Class [ when one or more of the
factors listed (subparagraphs a, b, ¢, d, or e) below is affected:

a The Functional Configuration Identification (FCI) or Allocated Configuraton Idendfication (ACL).
b. Product Configuration Identification (PCI) as contractually specified.

c. Technical requirements below contained in the PCI as contractually specified, including referenced
drawings and specifications.

n Performance, including reliability, maintainability or survivability, correctness, efficiency,
integrity, testability, usability, outside stated tolerance.

2) Interface characteristics (external to the CSCI).

d Non-technical contractual provisions:
(1) Fee
(2) Incentives
3 Cost to the Government

(4) Schedules
(5) Guarantees or deliveries.
e. Other factors:
(1) Government Furnished Property (GFP)
(2) Safety
(3) Other computer software
4 Compaubility with support resources, trainers or training devices/equipment

(5 Delivered operation and maintenance manuals for which adequate change/revision
funding is not on existing contracts
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(6) Preset adjustments or schedules affecting operating limits or performance to such extent
as to require assignment of a new identification number
N Skills, manning, training, biomedical factors or human engineering design.

90.6.2 Class II change. A computer software change shall be classified Class I when it does not fall
within the definition of a Class I change in paragraph 90.6.1 above. Examples of a Class II change are (a)
a change in documentation only (e.g., correction of errors, maintenance type code corrections which do not
affect program logic, design or mathemadcal formulation or addition of clarifying notes), or (b) other
changes of a minor nature within categories specifically defined by the procuring activity in a given
procurement (e.g., adaptation data or recompiling within specified limits).

90.6.3 Class L. ECP tvpes. The type of Class I ECP application to CSCls shall be used in accordance
with the following guidelines. A preliminary ECP may be submitted prior to availability for review of the
\nformation necessary to support a formal ECP in accordance with MIL-STD-480. A formal ECP, shall
contain an assigned SCN number and sufficient defimidon of a proposed change and its impact, including
schedule and cost data, to support formal approval and contractual authorization. Definition of the proposed
" change provided with a formal ECP need not normally include exact changes in CSCI specification data to
the degree that such data represents products of the total computer software change implementarion-process.

90.7 Instructions for the preparation of ECP forms.

a The contractor shall use the ECP form and format illustrated in MIL-STD-480 for the preparation l
of all Class I ECP to CSCls.

b. Instructions for ECP preparation contained in Appendix A to MIL-STD-430 shall apply except as l
noted herein.

c. ECPs shall be submitted in the uniform format specified herain for all proposed changes;
@))] To the functional configuration idenufication and allocated configuration idenuaficaton I

both before and after establishment of a product baseline for the CSCIL, and,

(@) To the product configuration identfication after the product baseline has been established.
90.7.1 ineer D 1
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90.7.2 Block 2, ECP Class. Enter I or I for the applicable ECP Class as defined in 90.6.1 and 90.6.2
above.

90.7.3 Block 5. ECP designation. Instructions contained in paragraph 50.1.5 of MIL-STD-480 titled Block
5. ECP Designation shall apply, except for modified subparagraphs (a) and (b) as noted below:

a Model/type - enter the CSCI identification.

b. Enter either a "P” for preliminary or "F for formal, in accordance with $0.6.3 herein.
90.7.4 Block 8. Specifications afected-test plans. The data items to be examined by the conmactor for

idendficaton in this block shall include, at the minimum, all listed on the Contract Data Requirements List
(CDRL) for the CSCI development contract, as well as previously-delivered handbooks and user manuals
associated with the CSCL. This entry shall identify each data item affected by the proposed change, the
nature of the effect, and any relevant impact on schedule or delivery of the item.

90.7.5 Block 9, Drawings affected. List all drawings affected by the change.
90.7.6 Block 14, In production. This block is not applicable to CSCls. l

90.7.7 Block 15, Lowest assembly affected. Enter the names of Computer Software Components (CSCs) or
units affected.

90.7.8 Block 16, Description of change. Enter the identification and revision status designator of each l
CSC and unit identified in Block 14. -

90.7.9 Block 18, Equipment Serial No Covered. Identify, by CSCI version number, the version of the
CSCI into which the change will be incorporated. Enter the date(s) of the SCN(s). In the ECP submittal,
the contractor shall indicate the new version number in Block 18. If the impact of the ECP merits the
issuance of a new version of the CSCI, Block 18 of the ECP submittal shall also include a recommendation
to this effect. Serial numbers may be used in lieu of version numbers upon agreement of the procuring
activity.

90.7.10 Block 19, Effect on Delivery Schedule. Identify effect on delivery schedule.

90.7.11 Block 20, Retrofit. This block may or may not apply to CSCls. However, if the CSCI change is
part of a larger hardware/equipment change and incorporation of the CSCI change is per a hardware retrofit
schedule, that informadon will be included here either directly or by reference.
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90.7.12 Block 21. Estimated cost/savings under contract. Enter a dollar estimate of costs (contract
funding), either increased or decreased, which will result if the change is approved by the Government. I[f
the conmactor at the time of submission of the formal-ECP has available the firm cost proposal. this
proposal shall be submitted and shall be accompanied by the appropriate cost breakdown.

90.8 Fngineering Change Proposal DD For 1692-1, page 2, Effects on functonal/allocated configuration
. fican

90.8.1 Block 29. Fffects on employment. integrated logistics support. raining. operatonal effecdveness. or
software. The contractor shall enter the following information as applicable to the phase of CSCI
development/operation at the tume of ECP submission:

a. Describe effects of the proposed change on personnel and training requirements, including any
changes or the effects on the operability or support of the system.

b. Identify any effect on contract engineering technical services that increases the scope or dollar
limitadon established in the contract.

c. Identify any required changes to the data base parameters or values, or to data base management
procedures.
d. Identify and expiain any estimated effects of the proposed change on acceptable computer

operating time and cycle time utilizaton.

e. Provide an estimate of the net effect on computer software storage.
f. Identify and explain any other relevant impact of the proposed change on utilizaton of the system.
90.8.2 Block 31. Developmental requirements and status. The contractor shall identfy in this block the

schedule sequence of computer software design/development/test activities which will be required 10
implement the proposed change. In the case of ECPs which are initiated following the completion of
significant preliminary design of the CSCI, or of a new CSCI version, specific information shall be entered
in this block to identify significant requirements for computer software redesign, re-assembly, re—compiling,
recoding, retest, ‘special installation, adaptation, checkout, or live environment testing, as applicable, and to
identify the specific impact of these factors on existing schedules for completion.

_qugﬁmgn_ Spec1ﬁc terms of mformamon to be reponed on DD Form 1692 2, as specmed in the
instructions under Secdon 50.3 of Appendix A to MIL-STD-430 are either aiready provided on the forms
1692 and 1692-1 or do not readily apply to computer software. I[n general, factors associated
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requirements specification (Software Requirements Specification, and if applicable Interface Requirements
Specification(s)) than on those defined at the product configuration level; and factors of computer
programming support are rarely, if ever, affected by modifications in the CSCI product configuration.
However, the contractor shall review these factors and comply with the intent of Blocks 37, 38, 42, 43, 44,
and 46.

with the use and operation of CSClIs depend more directly on characteristics defined at the level of the '

90.10 rineering o oe ed ne
1692-3 shall not be used with ECPs to CSCls. Net total cost estimates shall be based on all impact factors
identified in the relevant blocks of DD Forms 1692 and 1692-1 and shall be reported as specified in 50.7.12
herein.

90.11 Engineering Change Proposal, Page 5, Cost sgvings summary. DD form 1692-4 shall not apply in

the case where all related ECPs being summarized refer to computer software changes only. When the

related ECPs include changes to HWClIs, the form shall be used in accordance with instructions contained in
Section 50.5 of Appendix A to MIL-STD-4&0. | |

90.12 Engineenng Change Proposal DD Form 1692-5, Page 6, Milestone chart DD Form 1692-35 shall
not be used with ECPs for CSCIs. The significant scheduling information associated with computer software
changes is normally that information relating to milestones in the change analysis/design/ development/test
process (e.g., as required in block 31 of DD Form 1652-1; see 90.8.2 herein). Schedule information for
CSCI changes shall be provided, listing significant developmental milestones associated with the change, and
representing events by the use of standard milestone chart symbols.

90.13 Instructdons for preparation of Notice of Revision (INOR) DD For 1693.

90.13.1 Blocks 1 - 9. A NOR is applicable to a CSCI when it was not specifically developed for a given
system (commercially available) but is utilized with the system. For example, maintenance/ diagnostic and
utility programs that are provided with a given general purpose computer and must be modified/changed to
operate within the allocated systems environment. The NOR would provide a record of change to the
commercially available software for present and future use.
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APPENDIX X

100. REPORTING THE ACCOMPLISHMENT OF UPDATING/RETROFIT CHANGES

100.1 Purpose. This appendix applies to system, computer software, and equipment CONtractors responsible
for releasing engineering and atfecting ECP accomplishments of approved Class I changes (MIL-STD-430).
These data will be used by the contractor to update the configuration status accounting reports that he is
producing for the procuring activity.

100.2 Scope. Contractors shall record and report the accomplishment of Class [ changes (MIL-STD-430)
for system; computer software, equipment, and spares. Figure 9 is a suggested format for use in recording
such information. This format shall not be used to report in-production changes. After preparaaon. the
contractor shall forward the original and all copies with retrofit kit or modification instructions to the
procuring activity or contractor having custody of the configuraton item affected. [ntegraung contractors
shall prepare an original and two copies of the report. In instances where a change to a configuration ltem
must be accomplished concurrently with a change approved for associate contractor configuration item, an
original and three copies shall be prepared.

100.3 Applicability. Each contractor to the procuring activity shall be responsible for compliance by his
subcontractors, vendors, and suppliers to the extent specified in 1.3 of this standard.

100.3.1 Procuring activity or contractors having custody of the configuration items affected shall complete
copies of the report upon accomplishment of the approved change. The completed original will be retamned
for filing with the equipment records. One copy shail be forwarded to the procuring activity configuration
management organization, if required another copy shall be forwarded to the associate contractor’s
configuration management organization, and the third copy shall be forwarded to the contractor preparing
configuradon starus accounting reports for the procuring activity. Processing of these completed reports shall
be accomplished as they occur

100.4 Preparagon instuctions. All entries on the report, with the exception of the signature blocks. shall
be typewritten whenever possible. If a typewriter is not available, the entries shall be inserted with
permanent black, blue, or blue-black ink. Signatures shall be made with permanent black or blue-black ink.

100.4.1 Fommat and entres.

a. Block | - location - Enter the location where the change shall be accomplished.
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Updating/Retrofit Changes
Instailation Completion Notification

(1) Location

(2) Identification of Change (3) Config item Affected (4) Date
ECP No. Config ltem No.
Serial No.
Data Code No. Part No.
Version No.
(5) Installation Fully Completed Q Partially Completed Q

(If Partially Completed, Explain)

(6) Problems Encountared During Instailation

(7) Proposed Solution

Uistribution to: Installation Accomplished by:

Contract CMO Q Signature Required

Name of Contractor Installation Agen
Procuring Activity CMO gency

Installation Inspected by:
Contractor/Government 2 P y

Record Center Office Q Signature Required

Name of Government Inspection Organization

Figure 9. (Sample Form) Installation Completion Notice
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Block 2 - identification of change - Enter ECP number and Data Code Number, when applicable.
Block 3 - configuration item affected - Enter all applicable numbers

Block 4 - date - Enter date of installation

Block 5 - check appropriate square and explain when necessary (see figure 9)

Block 6 - problems encountered during instailation - Make entry when appropriate

Block 7 - proposed solution - Make appropriate entry

Enter "X in applicable "Distribution To” blocks

Sign and record "Name of Contractor Installation Agency” under "Installation Accomplished By”.

Sign and record "Name of Government Inspection Organization” under "Installation [nspected
By”.

65



FAA-STD-021a
August 17, 1987

(THIS PAGE INTENTIONALLY LEFT BLANK)

66



FAA-STD-021a
August 17, 1987

APPENDIX XI

110. SPECIFICATION CHANGE/MAINTENANCE

110.1 Purpose. This appendix provides amplified instructions for the preparation of a proposed
specification change notice (SCN), an approved specification change notice, specification change pages.
specification revisions, and amendments as set forth in FAA-STD-005. For computer software specification
maintenance, see Appendix XII.

110.2 Scope. The proposed specificanon change notice (SCN) idendfies a proposed change to a
contractually applicable specificadon. After the proposed SCN is contractually accepted, an approved SCN
provides a record of the change and the associated engineering change proposal (ECP). The proposed
specification change notice identifies exactly the proposed changes to the specificadon contents. The
specification revision is a complete revision of the specification and shall incorporate all previously
contractually approved changes.

1103 Applicability Each contractor shall be responsible for compliance by his contractors, vendors, and
suppliers to the extent specified in paragraph 1.3 of this standard.

110.4 Distribution of SCN. Proposed specification changes notices shall not be distributed to other
activities on the specification distribution list until the SCN has been approved by the CCB and provided to
the procuring activity for contract modification.

110.5 Approved SCN. The approved SCN shall be inserted into the specification immediately in front of
section | following the title page. The previously approved SCN shall be removed when the latest approved
SCN is inserted in the specification.

110.6 Preparation of the SCN. By definition, all Class [ engineering change proposals (ECPs) require a
specification change notice (SCN). Errata of a minor nature (such as typographical errors, punctuation, etc.)
normally shall not be corrected. except as an incidental part of the next technically required ECP and
accompanying proposed SCN. For those ECPs that do not affect the specification contents and affect the
hardware only, the approved SCN shall indicate only that the SCN has been added to the ECP for change
traceability. Figure 10 is a sample SCN form.

110.6.1 Block completion. An SCN shall initially be submitted complete. except for Block 10. If all data
cannot be included within the space allccated on the forms, use atachments as necessary, with appropnate
references in the blocks. The contractor shall enter the contract change order, or equivalent contract
approving authority number, in Block 10 when
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Specification Change Notice (SCN)

1. Onginator Name and Address 2. 3. Code Ident 4. Spec No.

Q Proposed

Jd Approved 5. Code Ident 6. SCN No.
/. System Designation 8. Related ECP/NCP No. 9. Contract No. 10. Procuring Activity
11. Cenfiguration ltem Nomenciatura 12. Effectivity

This notice informs recipients that the specification «dantmed Dy the numoer (and revision letter) shown n
block 4 has been changed. The pages changed by this SCN (being those furnished herewith) carry the
same date as this SCN. The page numbaers and datss listed below in the summary of changed pages,

combined with nonlisted pages of the original issue of the revision shown in block 4, constitute the current
version of this specification.

13. SCN Na.

14. Pages Changed (Indicate Deletions)

St

A'

15. Date

16. Technical Concurrence

17. Date

S Indicates Supercedes Earher Page; "A” Tndicates Added Fage

Figure 10. Specification Change Notice
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this authority is officially received and prior to inclusion of the SCN in the specification to which it applies.
The contractor shall assure thar approved SCNs, including changes pages, are in complete accord with the
contractual authority which approved the SCN prior to inclusion in the specification. The contractor shall
then distribute those SCNs in accordance with the specification distribution list contained within the contract.

110.6.2 Supersession. When a contractor is requested to resubmit a proposed SCN, the resubmitted SCN
shall retain the same SCN number with a new date. An SCN shall be revised and resubmitted only in
conjunction with a revision to an ECP. When an SCN is revised and resubmitted, the resubmitted SCN
shail show that the previous dated SCN has been superseded

110.6.3 Proposed/approved SCNs. Proposed/approved SCNs shall be identfied by appropriate marking n
Block 2. Approved SCNs shall be marked by completion of Blocks 2 and 10, citing the contractual
authority.

110.6.4 Date prepared (upper right-hand comer). This is date of contractor preparation and shall be the
date on the specification change pages.

110.6.5 Effectivity (Block 12). Block 12 shall be compieted to show all the configuration item senal
numbers affected by the specification change notice/engineering change proposal (SCN/ECP).

110.6.6 Summary of change pages (Block 14). In additon to the change pages, enter the related ECP
number of each SCN and the date appearing on the change pages of that SCN.

110.6.7 Date (Block 13). This date shall be the approval date of the SCN. If the SCN has not been
approved, leave the date blank.

110.6.8 Technical concurrence (Block 16). The Federal Aviation Administradon (FAA) technical officer will
review the SCN and will sign and date in this block when the request is considered technically acceptable.

1i0.7 Specificarion change page. The specification change page(s) shall te attached to the SCN and shall
constitute an integral part of the SCN. Updated and reissued pages shall be complete reprnts of pages.
suitable for incorporation by removal of old pages and insertion of new pages. All portions arfected by the
change shall be indicated by a vertical line in the right-hand margin. Proposed change pages shall be
printed on colored paper.

110.7.1 Proposed specification change pages. When a proposed specification change page is used. the page
shall reflect only the changes of that particular page; i.e.. the paragraphs not being changed need not be
incorporated on the page.
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110.8  Specification revisions. A revision is defined as the reissue of a specification with all the SCNs
incorporated in the body of the specificanion. A specification shall not be revised without specific approval
of the procuring activity. The procuring activity will establish a convenient cutoff point, onented to a
production article number or change in baseline. The specification revision shall incorporate the information
identified on the latest approved specification change notice. (See paragraph, 3.4.1, FAA-STD-005.)

1109 Superseded specification. The issue of the specification superseded by the revised specification shall
be retained intact with all specification change pages and SCNs by the custedian to provide complete

contimuity of all previous changes.

110.10  Configuration item development record. The configuration item development record provides status

information on the development progress for each configuration item of the system as reflected by
specification audits and reviews. The configuration item development for each CI, which is of new design,
shall be assembled and maintained in a log. The log serves as an index of all configuration items of the
system which are of new design, and records significant program actions. The log may be prepared by the
integrating or system engineering contractor designated by the procuring actvity. Distribution of a
contractor-prepared log will be as specified by the procuring activity. The initial issue of the log shall
include a record of all specifications for items of new design which are part of the funcdonal or allocated
baseline. As requirements for additional new design items are established, a record shall be added for each
specification. Each configuration item development record contains information which may be included in
configuration starus accounting records.

110.10.1 3 Jole) al : eve e 3 This part of the record shall be
prepared in a fo:ma: &ssennauy as shown in ﬁgure 1. The followmg shall be provided:

a Block 1. - Enter the ttle of the specification (the title of the specification shall be the same as the
nomenclature of the configuration item).

b. Block 2. - Enter the date on which the procuring activity authenticated the specification.

C. Block 3. - Enter configuration item identification.

d. Block 4. - Configuration item part number. (Not applicable to CSCls).

e. - Block 5. - Enter the date scheduled by the contractor for the preliminary design review (PDR) for

the CI. Enter the date followed by a "C” to indicate when the PDR has been completed.
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Configuration ltem Development Record - Part 1

~Nomenciaturs

Development Specification
Number and Date 12345A 21 Sept 86

Authentication Date 27 Oct 86

Connguration ltem
Identification

Contiguration ltemn
Part Number

Preliminary Design Review
Scheduled Date: 10 Jan 87

Critical Design Review
Scheduied Date: 11 Apr 87

11 Jan 87¢ 14 Apr 87¢c
Functional Configuration Production Specitication
Audit-Scheduled Date: 11 July 87 Scheduied Submittal Date: 1 Aug 87
12 July 87¢ 1 Aug 87¢
Physical Configuration Audft - Scheduled 13 Sept 37
Dats: 15 Sept 87¢
Configuration ltem Qualification Scheduled 10 Oct 87
Date: 10 Oct 87¢
Product Specitication 17 Oct 87
Scheduled Authentication Date: 17 Oct 87¢

Configuration ltem Formal Qualification Certincation Date: 25 Oct 37

Quaiification lest Report

Contractor

Contract No.

Figure 11. Sample Configuration Item Development Record ~ Part |
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f. Block 6. Enter the date scheduled by the contractor for the functonal configuration audit (FCA)
for the CI. Enter the date followed by "C” to indicate when the FCA has been completed.

g. Block 7. Enter the date scheduled by the contractor for the critical design review (CDR) for the
CI. Enter the date followed by a "C” to indicate when the CDR has been completed.

h. Block 8. Enter the date scheduled for submittal of the product specification for the configuration
item. Enter the date followed by "C” to indicate action completed.

L. Block 9. Enter the date scheduled for the physical configuration audit. Enter a "C” after the date
to indicate the PCA has been completed.

j- Block 10. Enter the date scheduled for completion of formal qualification of the CI to specific
requirements. Enter the date followed by a "C” to indicate action completed.

k. Block 11. Enter the date scheduled for authentication of product specification. Enter the date
followed by a ”C” to indicate action complete.

m. Block 12. Enter the date of acceptance by the Procuring activity of the certified qualification of
the configurarion item.

n. Block 13. Enter the identity of the test report/documentarion which sets forth results of the
qualification tests of the configuraton item.

0. Block 14. Enter the name of the contractor responsible for the design/manufacture of the
configuration item.

p. Bleck 15. Enter the contract number under which the development and qualification of the
configuration item is accomplished.
110.10.2  Preparation of the configuration development record - part 2. This part of the record, when

applicable, shall be prepared in a format essentially as shown on figure 12. The following information shall
be provided:

a Block 1. Enter the title of the specification.

b. Block 2. Development specification number and date.
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Configuration [tem Development Record - Part 2
Nomenclature of Configuration Item
Configuration item Specitication
Number and Date:
Configuration ltem Impact of Changas on Related Configuration Items
Specification
SCN ECP Specification/Document Title and Number SCN ECP CONTR
Contractor Contract No.

Figure 12. Sample Configuration Item Development Record ~ Part 2
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c. Block 3. Impact of changes on related configuration items. Whenever a change to the
configuration item has an impact on related configuration items, the specification or document title
and idenafication number of the affected configuration item shall be listed, with the specification
change notice and engineering change proposal covering the changes to the affected item. and the
name of the contractor who is responsible for the related configuration item.
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APPENDIX XTI

120. SPECIFICATION AND SUPPORT DOCUMENTATION MAINTENANCE, COMPUTER SOFTWARE

120.1 Purpose. This appendix provides amplified instructions for the preparation of Configuraton control
forms and documents that are used for reporting proposed and approved changes as well as current status
and version(s) of CSCIs and their associated documentation. Also, requirements are included that pertain to
the preparation tming of the vanous configuration contol forms as they relate to Class [ and Class II
changes. Adherence to the requirements contained in this appendix will ensure that accurate records are
developed. maintained, and disseminated for all CSCIs and for the status of all approved changes and change
proposals throughout the acquisition phase. Change maintenance procedures are moated for each
specification, support document, or CSCI at the ume of formal approval or acceptance of the specificadon or
document by the procuring actvity.

120.2 Scope. This appendix is divided into three sections. Paragraph 120.4 and associated subparagraphs
contain general configuragon control processing requirements pertaining to Class [ and Class O CSCI
changes. Subparagraphs of 120.5 contain instructions (or references to other sources that contain
instructons) for the preparation of required configuration control documents. Finally, paragraph 120.6
contains information pertinent to specification and document revisions.

1203 Applicability This appendix is applicable for use during the acquisiion and operational phases of
computer software configuration item design, development, test and updating. Each contractor shall be
responsible for compliance by subcontmractors in accordance with paragraph 1.3 of this standard.

120.4 Configuration control change process. All changes to established functional, allocated, design or

product baselines are Class [ changes. Slight changes to documentation or other changes of a minor nature
are Class II changes.

120.4.1 Class I change processing. Initial Class [ change processing shall be performed in one or two
steps. One step change processing is the simultaneous submission of the formal ECP and SCN with change
pages for the appropriate specification(s) and document(s) by the contractor to the procuring activity
Configuration Control Board (CCB). Two step change processing consists of the following steps:

a Submission of an ECP by the contractor to the procuring activity CCB without SCN or change
pages. :
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b. Submission of the ECP (as approved and possibly revised by the CCB), completed SCN and
change pages to the appropriate specification(s) to the CCB.

120.4.1.1 Use of one step change processing. Cne step change processing shall apply to changes in the

System/Segment Specification when an approved change to the Software Requirements Specification or
Interface Requirements processing shall also be used for changes to the Software Requirements Specificaton
or Interface Requirements Specification when the changes are of a minor nature to accomplish expansions or
refinements, such as the elimination of "TBDs”.

1204.1.2 Use of two step change processing. Two step change processing shall be used for proposed

major changes to the Software Requirements Specification and Interface Requirements Specification, such as
the addition or deletion of significant capabilities, which may entail extensive system engineering analysis
and result in changes to many pages of the specification. Two step change processing shall always apply to
the Software Product Specification because the Software Product Specification defines the CSCI product as
built, and therefore cannot be modified until the proposed ECP is approved (i.e., accomplishment of step one
of the two step process precedes CSCI modification which in tum, precedes step two).

1204.1.3 Post CCB approval-action. Upon approval of the ECP and the SCN(s) by the procuring activity
CCB, for two step change processing the contractor shail complete the change process for the current
modification by preparing the following items for dismibution:

a Specification change notice and specification change pages, for each affected specification.
b. Revised Computer Software Configuration Item.
c. Version Description Document related to the revised CSCIL.

12042 (Class T change pregessing. Class [T changes shall not require approval by the procuring activity
CCB prior to implementadon by the contractor.

120.42.1 Class I change report applicability. A Class I change report (CR) addresses either Software

Requirements of an Interface Requirements Specification, or a Software Product Specificadon but never both
the requirements and product specifications simultaneously. A class 0 CR is applicable to any delivered,
maintainable document. :
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120.4.2.2 Reporting Class II changes. Class II changes shall be reported to the procuring activity by
including a Class II CR as part of the next Class [ ECP package for the same CSCL Class II changes shall

be included in SCNs issued to incorporate Class [ changes. The SCN shall indicate the classification of
each change specified therein.

120.4.2.3 Other Class U change processing requirements. All Class I changes installed in a CSCI shall be
identified in the next issue of the Version Description Document by CR number, ttle, and issue date. Class
I CRs shall also be reported in the computer software configuration index.

120.5 Configurarion control documents and forms. Instructions (or references to sources thar contain

instructions) for the preparation of the configuration control documents are contained in the following
subparagraphs:

120.5.1 Engineering Change Proposal (ECP)
120.5.2 Specification Change Notice (SCN)
120.5.3 Version Descripdon Document (VDD)
120.5.4 Computer Software Configuration Index
120.5.5 Change Status Report

The forms and documents listed above shall be used to maintain specifications and support documentation. as
applicable to any specific proposed or approved change(s). Requirements for applying the appropriate
documents and forms for a specific change are delineated in the following subparagraphs..

120.5.1 Engineering Change Proposal (ECP). The contractor shall provide an ECP to the procuring acuvity
CCB for all proposed Class I changes to a CSCI. Upon approval and implementation of the change, the
contractor shall re-submit the approved ECP to the procuring activity CCB. A single ECP can
accommodate more than one change including changes to two or more CSCI(S) developed by several
contractors and subcontractors. Instructions for completing an ECP are provided in Appendix VIIL

120.5.2 Specification Change Notice (SCN). The SCN shail be used to document all Class [ and Class II
changes to System/Segment, Software Requirements, Interface Requirements, and Software Product
Specifications.

120.5.2.1 "Distribution of SCN. A proposed SCN shall be distributed to other activiies on the specification
dismibution list only after the SCN has been approved by the procuring acvity.

120.5.2.2 Supersession. When a contractor is requested to resubmit a proposed SCN, the resubmitted SCN
shall retain the same SCN number with a new date. An SCN shall be revised and resubmitted only in
conjunction with a revision to an ECP. When an SCN is revised and resubmitted, the resubmutted SCN
shall show that the previously dated SCN has been superseded.
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120.5.2.3 Approved SCN. The approved SCN shall be inserted into the specification immediately n front
of Section [ following the title page.

120.5.2.4 Specification change page. The specification change page(s) shall be attached to the approved
SCN and shall consttute an integral part of the SCN. Updated and reissued pages shall be complete
reprints of pages suitable for incorporation by removal of old pages and insertion of new pages. All
portions affected by the change shall be indicated by a symbol in the right hand margin.

120.5.2.5 Proposed specification change pages. Proposed specification change pages may be attached to a
proposed SCN. A proposed specification change page shall reflect only the changes of that pamicular page

(ie., the paragraphs not being changed shall not be incorporated on the page).

120.5.2.6 Preparation of the SCN. A sample SCN is presented in Figure 13. If required by the
procuring activity, the Specification Change Notice shall be prepared by the contractor in accordance with
the Specification Change Notice Data Item Descripton.

120.5.3 Version description document. The Version Description Document shall be prepared to accompany
the release of each version of a CSCI and to accompany each release of an interim change (i.e.. changes
that occur between CSCI versions). This document shall record the items delivered and additional perunent
data relating to status and usage of the CSCI change. If required by the pro ’ curing activity, the conmactor
shall prepare the Version Description Document in accordance with the format and content of the Version
Descripion Document Data Item Description

120.5.4 Computer software configuration index. The computer software configuration index (henceforth

referred to as “index”) provides the cwrrent status of specifications and additional contractual deliverable
documents which depend for their content on the CSCI configuration. Document status is maintained by
dates of issue, document number and title, ECPs, SCNs, and ’ revision identifiers associated with each issue
or document change resulting from accomplished changes. Additionally, the index contains a secdon which
provides a summary record of milestones for CSCI development, audit, and qualificaton. One index is
maintained for each CSCI; however, status data pertaining to a group of interrelated CSCls may be
combined in a single index when so approved by the procuring activity.

120.5.4.1 Qrganization and content. The index contains numerous sections that may be in book form. The
format is not mandatory, but the elements of information are. The index shall be prepared based on the
guidelines in this appendix and will be generally in the format as described herein. The bedy of the index
shall have one historical record section and an additional section for each type of document or document
series associated with the CSCL  The
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Specification Change Notice

Date Prepared

1. Originator Name and Address 2. 3. Code Ident 4. Spec No.
Qa Proposed (Design Activity)
da 5. Code Ident 6. SCN No.
o pProved | SN Prep Activity) 3
/. System Dasignation 8. Helated ECP/NCP No. | 9. Contract No. 10. Procuring Activity
(Type, Modei, Series, otc.) 4-R1 (Note 2) Authority
11. Configuration litem Nomenciature 12. Efectivity
(Serial numbers of ail configuration items affected
by this SCN)

This notice informs recipients that the specification identified by the number (and revision letter) snown in
block 4 has been changed. The pages changed by this SCN (being those furnished herewith) and carry-
ing the same date as this SCN. The pagss of the page numbers and dates listed below in the summary of
changed pages, combined with nonlisted pagas of the original issue of the ravision shown in block 4,
constitute the current version of this specification.

13. 14. N ¥ 15,
SCN No. Pages Changed (Indicate Deletions) S A Date
3 Pages changed and transmitted herewith X X
6 X
7
7a
12 Deleted
SCN ECP Summary of previously changed X 312786
No. No. pages X 5/08/86
1 2-R1 1,2 2/09/86
2 3-R2 11 4/24/86 X
3 '8 Disapproved 4/10/86 X
4 17-C1 V14521 488
3 3 48,12 4&415/86
8

Note 1. Blocks 2, 4, 6, 8, 9, 11, 13,
and 16 are seif-explanatory

Note 2. Type ot contractual action
required for implementation

of this SCN

16. Technical Concurrence Date
(Procuring Activity) (Approved Date)

7S Indicates Supersedes Earlier Page
"A® Indicates Added Page

Figure 13. Example of Entries on SCN (CSCI Specification)

Section A - Development Record
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following is an example of a typical outline of a computer software configurauon index for a CSCIL:
Section] - Software Requirements/Interface Requirements Specificaton
Secton [I - Software Product Specification
Section III - Test Documentation
* Section IV - Handbooks
Section V -Manuals
Section VI - Version Description Document.

120.5.4.2 Preparaion and mainienance. The initial issue of the index shall be prepared and delivered by
the contractor after the establishment of the functional baseline as required by the procuring activity.
Subsequent issues shall be published and distributed thereafter at regular intervals (i.e., monthly) as
established by the procuring activity. The initial issue shall contain only Section A, which idenafies
significant schedule and completed milestone data pertaining to the CSCI, and Section I, which lists the
basic issue of the Requirements Specification. In those instances of complex CSCls for which a volume
structure of the specification has been approved by the procuring activity, this lisung shall idenafy each
volume as a separate issue. An additional section (i.e. of the Sections [I through VI as identified n
120.5.4.1) is added to the basic issue of any subsequent document if delivered by the contractor for approval
or acceptance by the procuring activity. Each succeeding issue of the index is expanded and revised to
reflect milestone data in Section A and to include the listings specified in 120.5.4.4 below. A section may
be deleted from the index once a particular document or document series has outlived its usefulness. The
first page(s) of the index shall be prepared to conform to figure 14 and in accordance with the following
insouctdons:

a Issuing agency - Enter the name of the contractor responsible for the design/development of the
CSCIL

b. Contract No. Enter the number of the Govemnment contract under which the CSCI development is
accomplished.

c. CDRL Item No. Enter the item number from the Contract Data Requirement List (CDRL) for the
CSCIL

d. Document No. Enter the contractor’s document number for the configuration index.

e. Date - Enter the publication date of the given index issue.

f. CSCI nomenclature - Enter the approved nomenclature of the CSCL
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(Computer Software)
Issuing Agency Document No.
Contract No. [ CORL item No. Dats
System | CSCl No. { Issue No.
TABLE OF CONTENTS
Page
Section A. DevelopmentRecord .. ... ... . it
Section L. Software Requirements Specification/Volume I.

Informaton Transfer .. ... ...t

Figure 14. Computer Software Configuration Index
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g. System - Enter the title and number of the system of which the CSCI is a part, as assignéa by the
procuring activity.

h. CSCI No. Enter the number of the CSCI.

. Issue No. Enter the issue number of the index. The number ”1” is assigned to the first issue;
subsequent issues are numbered consecutively.

] Table of contents - Provide a table of contents at the front of the index, following the data
contained in the blocks described above. The table of contents shall identify the page number on
which the initial entry appears for each section, for each separate document or volume under a
section where applicable, and for each of the two parts of a secton.

120.5.4.3 Preparadon of development record, Section A - This secton of the index shall be prepared in a
format equivalent to that ilustrated on figure 13, to include the information specified below.

a. CSCI No. and nomenclature - Enter the number and approved name of the CSCI as it appears on
the front cover of CSCI specification (e.g., TM1112A. Message Interface Computer Page for
SPACE, System 4XXL).

b. Specifications and documents - For each specification or document listed in the left hand column

of figure 15, enter the date of basic issue and, for those items not indicated by an asterisk. enter the
date of authenticaton.

c. Reviews and audits - For each milestone event indicated in the right hand column of figure 5.
enter the starting and ending(s) of the (incremental) activity.
120.5.4.4 Qrganization of content, Sections [ through VI Each section of the index devoted to a

specification or document series shall be further subdivided into two parts. Part | contains a lisang of the
basic issue(s) and all subsequent updatngs of the specification or document, together with identificaton of
ECPs incorporated and associated SCNs. Part 2 lists which ECPs have been approved and will affect the
specification or document but which have not yet been reflected in a published specificanon or document

revision or set of specificaton or document change pages.
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Configuration ltem Development Record - Section A

CSCINo. and Nomenclature

Specifications and Documents

Reviews and Audits

Software Requirements Specification
Issued:
Authenticated:

Softwars Specification Review

Intarface Requirements Specification (s) Issued:
Authenticated:

Softwars Top Level Design Document* Issued:

Praliminary Design Review

Software Test Plan Issued:
Approved:

Software Detailed Design Document”
Issued:

Critical Design Review

Software Test Description
Issued:
Approved:

Interface Design Document*®
Issued:

Data Base Dasign Document*
Issued:

Software Test Procsdurs
Issued:
Approved:

Test Readiness Review

Software Test Report
Issued:
Authenticated:

Functional Configuration Audit

Softwars Product Specification
Approved:

Physical Configuration Audit

Contractor

Contract No.

“The authenticated versions of these documents are equivalent to the authenticated software products

specification.

Figure 15. Configuration Item Development Record — Section A (CSCI)
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120.5.4.4.1 Pant | - Basic issues and incorporated change pages. Part [ of each section shall contain

information equivalent to that illustrated in figure 16. The figure illustrates data only for Section I of the
index, and for a requirements specificaion which is issued as a series of separate volumes and appendices.
Data shall be provided in Part I of each section as appropriate to single volume documents and the given
section, as follows:

a. Issue. The first entry in this column is always "BASIC” for all documents or volumes in section I
through V. The first entry in Section V1is "VDD-[". Each succeeding entry will be:

o)) for Sections I and II, and SCN number; or

2) for Section V1, a VDD number.

Except for VDDs in Section VI: "BASIC” is replaced by a suitable indicator when a complete revision is
issued, e.g., "REV A”. The previous lisang of all previous updates to the basic issue or (o any previous
revisions is deleted from the index when a new revision appears.

b. Change. For the first entry, this column shall be used to identify the number of the given
document or volume. For each succeeding entry in the "ISSUE” column (i.e., SCN number, or
VDD number), this column shall contain a listing of the numbers of all ECPs which are
incorporated in the given updating. In addition to Class I ECPs, all sections shall identify the
number of all Class II changes incorporated.

c. Title. The dtle of the given document or volume is entered opposite the "BASIC” entry. The title
of the change is listed opposite each ECP or Class II change report number appearing in the
preceding column.

d Date of [ssue. The dare listed is the date of issue corresponding to each basic issue, SCN, change
issue identifier, or VDD number appearing in the first column.

120.5.4.42 Part 2 - Approved changes. This part shall contain a listing of all approved ECPs which affect
the specificaton or document listed within the given section but which have not yet been incorporated into
published changes. Upon approval of a formal ECP, the next issue of the index shall contain an entry under
Part 2 of each section in which the document, or any volume of the document, was identified in the ECP as
being affected by the proposed change. When a change package is submitted, the procuring activity will
venfy that the impact of the CSCI change is adequately reflected in the revised document(s) and that
document changes are accurately reported in the formal revised ECP which accompanies the issue of
changes. Upon approval of
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Computer Software Configuration Index

Section | - Software Requirements Specification, ESD433L385
(9 Volumes + Appendixes)

Part 1. Basic Documentation

Issue Change Title Issued
Basic Volume 1 General 01-31-85
SCN 1-1 ECP 1 F/Tell Over Multipoint Line 02-30-85
SCN 4-1 ECP 7 Delete Birdie~-6 05-07-85
Basic Volume 2 Surveillancs 01-31-85
SCN 1-2 ECP 1 F/Tell Over Multipoint Line 02-30-85
SCN 3-2 ECP 4  Add Tracking-On-Station ARPS 04-06-85
SCN g-2 ECP 11 System Limits for Manual Reports 12-05-85
Appendix IV (Continued)

SCN 38-1V ECP 57 Modify Suppress Tape SRN Message 03-18-86
SCN 47~V ECP 863 Change Evaluation Request Format 06-12-87
rart 2. Approved Changes

ECP No, Title Yoi/App Approved
90 Expand Legal Range of Tape SRN 1,5, 7. L1 12-19-86
94-1 Monitor Exchange Tell Line 3,4 02-06-87
95 Compensate Grid vs. True North 1,2,3,1 06-24-87
101 Display Function Changes 3,8,9,1 06-24-87
105 Delete Automatic Mode Change 2 07-02-87

Figure 16 Configuration Index: Sample Section | - CSCI Requirements Specification
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the revised ECP and submitted changes to each affected document or volume, the listing of the ECP under
Part 2. which references that document/volume, shall be deleted in the next issue of the index. The lisung
for each ECP shall comply with the following instructions, as illustrated in figure 16, Part 2

Column 1. ECP No. Enter the number of the ECP.

Column 2. Tite/volume(s) appendices affected - enter (a) the title of the proposed change, and (b) if
the document affected is issued in more than one volume or issued with separate appendices, identufy
each volume or appendix affected by the change.

Column 3. Data approved - Enter the approval date of the ECP.

120.5.5 Change stats report. The change status report details the status of all proposed changes to a
CSCI for which the contractor is responsible, and for which existing documentation is listed in the
configuration index. The purpose of the report is to provide the procuring activity and contractor, on a
periodic basis, with the current starus of all officially proposed ECPs to the CSCL. The change status report
supplements the configuradon index. It shall be published concurrently with the index and shall be used
with the index to obtain current starus information on the CSCI and related changes thereto.

120.5.5.1 Preparation of the computer software change stams report. The change status report shall be
organized into a minimum of two sections as described herein.

120.5.5.1.1 Status listing. Section [ shall contain a lising by number of each successive ECP prepared
against the CSCI, with a brief indicator or comment which characterizes the status of the ECP. An example
of this listing is illustrated in figure 17. When an ECP is impacted by or impacts another ECP, an
appropriate note indicating the impacted or impacting ECP shall be included in the comments column

120.5.5.1.2 Status summary Section II of the report shall contain a detailed summary of the status
information for each ECP listed in Section I which is currenty active. e summary shall appear in the
first issue of the change stams report following assignment of a number to an ECP in preparauon. and shall
continue to appear in each subsequent issue of the report for at least one issue following either (a)
disapproval of the ECP or (b) completion of implementaton of the change. The contractor may use his
own form for the stamus summary, provided it contains the following minimum items of informauon

a. The ECP number and date of preparation.

b. The short dtle of the proposed ECP.
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Change Status Report
Section 1. Status Listing

System Date
[C3CT Nomendature Spec No. CSCl No.
ECP No. - Trtle Status - Comments

2 Display Expansion Levels A SCN Approved

2-R1 Display Expansion Lavels A

3 Data Link Buffer Output A New Information

3-R1 Data Link Buffer Output A SCN Approved

3-R2 Data Link Buffer Qutput A

4 Detection of Button Pop~up A

4-R1 Detaction of Button Pop-up S

8 Process Simulated A-Link Data D Editorial Change

7 Detection of Input Data A

. 7-C1 Detection of Input Data A Pending Interface Requirements
[ 7-R1 Detection of Input Data P
8 Data Monitor Feedback X

Status Indicators: - ECP is being prepared

- ECP is submitted and under consideration by the CCB
ECP has been approved by the CCB

- ECP has been disapproved by the CCB

- ECP has been defarred by the CCB

- ECP has been implemented

—~XO>»0nU
[

Section 2. Status Summary
(Contractor Format)

Figure 17. Change Status Report, Computer Software
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c. A brief summary of the problem which the proposed change is to resolve.

d. A brief descripton of the proposed solution.

e. References documents - letters, reports of design studies or tests, problem reports, etc.
f. Preparation status - Whether the ECP is in process of coordination, is undergoing initial

preparation, has been submitted, etc.

g. Action status - Whether the ECP is awaiting CCB action, has been returned or withdrawn for
revision/corrections, has been approved, requires further study, etc.

h. Implementation status - the dates of distribution of the approved change in the CSCI specification
and shipment of the new CSCI version.

120.6 Specification/document revision. A revision is defined as the reissue of a specification or contractual
deliverable document with all the SCNs since the last reissue (or original issue) incorporated in the revised

specification or document. A specificaton or contractual deliverable document shall not be revised without
approval of the procuring activity. The specification or document revision shall not incorporate the
information from any proposed SCNs that have not been approved.

120.6.1 Superseded specificaton/document. The superseded specification or document shail be retained
intact with all change pages and SCNs to provide complete continuity of all previous changes.
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APPENDIX X1II

130. SYSTEM ALLOCATION DOCUMENT

130.] Pumpose This appendix provides criteria to be followed in the development of a System Allocation
Document (SAD).

1302 Scope. The SAD is used to identify the group of configuration items (computer software, hardware,
and facilities) which form the basis for system design and integration. It shall be the document that
identifies the location of all configuration items by configuration item serial number for each location of the
system/configuration item program. The contractor shall prepare the SAD and shall update and maintain the
document as specified in the contract.

1303 Organization and content. The SAD shall include the data contained in sample formats A, B, and C
shown on Figures 18, 19 and 20, however, the format is not a mandatory requirement. The document shall
consist of lists, prepared as book form drawings and assigned drawing numbers, which identify the system
configuration of each location. It shall also consist of the top assembly drawings of the configuration items
at those locations.

130.3.1 This document shail be identified by a title page showing the system/configuraton item program
designation number assigned by the procuring actdvity followed by the utle "System Allocation Document” as
indicated in figure 18, sample A.

c. A brief summary of the problem which the proposed change is to resolve.

130.3.2 Part I of the SAD shall contain the information shown in figure 19, sample B. This information
shall be referenced/released by the Procuring Activity or integrating contractor as a book-form drawing. The
drawing may be in the form of a data processing machine printout.

a. The location block shall contain the official designation of the Procuring Activity or other
organizational level where the listed configuration items will be integrated as a system for its
mission.

b.: The system employment and configuration block shall contain a brief narrauve describing the

project at the location and describing the configuration required for that project.

c. The specification reference block shall contain the paragraph numbers in the System/Segment
. Specification, section 3.1 system description which are applicable to the narrated employment and
configuration description. For configuration item programs. the paragraphs of Sectuon 3.1
configuration item definition of the development specification shall be used.
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Technical Controi Equipment
for
Overseas Autovon

Location Drawing Number
Naples, Italy 90052151
Coltano, italy 90052152
Hillingdon, England 90052153
Langerkoph, Germany 90052155
Corozal, Canal Zone 90052156
Feldberg, Germany 90052154
Donnersberg, Germany 90052158
Martlesham Heath, England 90052160
Flobecg, Belgium 90052161
Humosa, Spain 90052162
Schoenteid, Germany 90052163
Fuchu, Japan 90052164
Athens, Grescs 390052166
Ankara, Turkey 90052167
Finegoyan Bay, Guam 80052168
Futema, Okinawa 90052169
Dau, Philippine Islands 90052170
Gross Mountain, Taiwan 90052171

Figure 18 Sample A, System Allocation Document
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System Empioyment and Configuration

Specification Reference Location

System Equipment

Installed Equipment

Config Short Title
ltem Num-
ber

Part
Number

Serial Config
Number |ltem
Number

Short Title Part
Number

Serial
Number

Drawing Title and Number

4XXL System Allocation Document Part 1

Number

lSheet of I, Issue

Figure 19. Sample B, Typical System Allocation Document - Part 1
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4XXL Systems Allocation Document - Part 2
Location
Config ltem . Config Item | Assembly Top
No. Spec No. Equipment Nomenclatura Qty Dwg No.
Number Sheet of Issue

Figure 20. Sample C, Typical System Allocation Document — Part 2
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System equipment are the identified configuration items to be formally accepted by the contracting
activity at the contractor’s plant for accountability thereafter by the location. Some of these
configurarion items will be shipped to the locaton with other configuration items installed in
them.

NOTE: The procuring activity regularly accepts configuragon items from one source and supplies them for
installation in equipment to be furnished as a configuration item by another source. An example Is an
engine supplied for installaion in an aerospace vehicle. In these cases, the installing Contractor shall always
identify the supplied configuration items in the list of material of his drawing as Govemment-furnished.

The configuration item number for the HWCI, and the software inventory number for the CSCI,
based on the agreed to software inventory numbering system.

The short title entry shall contain the noun phrase which is part of the title of the configuration
item top drawing.

The part number shall contain the part number of all quantties of the HWCT allocated by
engineering design to the location.

NOTE: Initially, the contractor shall assign just one part number for all ailocations of a configuration item.
Practice to the contrary may indicate that a part number is being used as a configuration item number,
indicating noninterchangeability and adversely affecting updatung and maintenance.

h.

The serial number entry shail contain all serial numbers for the total quanates of each
“configuration item number” allocated by engineering design to the location.

Installed equipment shall contain the configuration items that are installed. in the system
equipment at the contractor’s plant, or as removed and replaced subsequent to acceptance and
recorded in historical records accompanying the configuration item.

The configuration item number entry shall list all configuration items installed in each system
equipment configuration item number.

The short title, part number, and serial number shall be as defined in paragraphs f, g, and h,
respectvely, as applied to each installed equipment/configuration item number.

130.3.3 Part O of the SAD shall contain the top assembly drawing and quantty of all configuration items
shown in Part 1. Figure 20, sample C, is provided as a guide; all entries are self-explanatory. The

equivalent to a hardware top assembly drawing for computer software is a CSCI architecture diagram found
in the Software Product Specification.
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130.3.4 Additional parts may be added, as approved by the contracting activity, to contain different machine
sorts of part [ data.

130.3.5 Configuration items that must be moved to different locations at intervals shall be listed and
idenufied as such so that the entry need not be revised each time these configuration items are rotated or
moved from site to site. For each such configuration item, the list shall identify, where practicable, the
office maintaining records of the configuration item’s movements.

o
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APPENDIX XIV

140. DEFINITIONS

140.1 Baseline. A configuration identification document or a set of such documents formally designated
and fixed at a specific time during a configuration items (CI's) life cycle. Baselines, plus approved changes
from those baselines, constitute the current configuration identificadon. For configuration management there
are four baselines, as follows:

140.1.1 Functonal baseline. The functional baseline is normally the first baseline established and is usually
the product of the systems requirements process as described in the latest edition of FAA Order 1810.1,
System Acquisition Management. It shall be established by authenticanon of the system specification, or
item specification. This document becomes the contractor’s technical base for accomplishing system
requirements analysis and allocating functons to configuration items (Cls).

140.1.2 Allocated baseline. As ailocated requirements are grouped into a specific function or set of
functions, a new CI is identified. The development specification which contains the "design to” technical
requirements shall be the basis for detail design. Establishment of the allocated baseline occurs with the
authentication of the development specification.

140.1.3 Developmental Configurarion. The contractor’s software and associated technical documentanon that
defines the evolving configuration of a CSCI during development. It is under the development contractor’s
configuraton centrol and describes the software design and implementation. The Developmental
Configuration for CSCI consists of a Software Design Document and source code listings. Any item of the
Developmental Configuration may be stored on electronic media.

140.1.4 Product baseline. The detailed design shall be documented in the form of a product specification
and asscciated drawings. Authentication of the product specification and/or drawings and interface control or
other documentaton shall establish the product baseline.

140.1.5 Qther configuration items. Facility construction contract requirements are based on the construction
drawings and specifications for each operational site.

140.2 Baseline management Baseiine management is the application of technical and administrative
direction to designate the documents which formally identify and establish the configuration identification at
specific times during its life cycle, i.e., functional, allocated, design and product baseline.
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140.3 Code identification numbers. A five digit number listed in Cataloging Handbook H4/HS8, Commercial
and Govermnment Enuty (CAGE) Code. which is assigned to activities that manufacture or develop items for
the Federal Government. When used with an ECP number, the CAGE designates the contractor or
Government agency assigning the ECP number. When used with a drawing number or part number, the
CAGE number designates the design acuvity from whose series the drawing or part number is assigned.

The CAGE code was previously called manufacture’s code, code identification number or federal supply code
for manufacture (FSCM).

140.4 Computer data definitions. A statement of the characteristics of elements of information operated
upon by hardware in responding to computer instructions. These characteristics may include, but are not
limited to, type, range, structure, and value.

140.5 Computer software. A combination of associated computer instructions and computer data definitions
required to enable the computer hardware to perforrm computational or control functions.

140.6 Computer Software Component (CSC). A functional or logically distnct part of a Computer

Software Configuration Item (CSCI). Computer software componenis may be top-level, or lower-level.

140.7 Computer software configuration item. See Configuration Item.

140.8  Concept analysis. The inifial period of a program when the technical, functional., and economic basis
for an acquisition is established through comprehensive studies and experimental development and evaluanon

1409 Configuration. The functional and/or physical-characteristics as set forth in technical documentadon
and achieved in a product. The term configuration denotes the orderly agreement of subordinate parts and
functional characteristics to give unity to the whole.

140.10 Configuration audits. The checking of an item for compliance with the configuration idendfication
and verification that configuration management processes are being applied as required.

140.11  Configuration control. The systematic evaluation, coordination, approval or disapproval, and
implementation of all approved changes in the configuration of a Configuration Item (CI) after formal
establishment of its configuradon identfication.

140.12  Configuration identification. The currently approved or conditionally approved technical
documentation for a configuration item as set forth in specifications, drawings, and associated lists, and
documents referenced therein

140.13  Configuration Item (CI). An aggregation of hardware/software, or any of its discrete portions,
which satisfies an end-use function and is designated by the Government for configuraion management. Cls
may vary
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widely in complexity, size, and type; from a system, group, Or set to a unit, assembly, subassembly, or part.
During development and inital production, Cls are only those specification items that are referenced directly
in a contract.

140.14 Configuration item development record. The configuration item development record provides starus

information on the development progress of a CI as reflected by configuration audits and reviews.

140.15 Configuration Item Identificaion (CID number A CI number is a permanent number assigned by
the design activity to identify a configuration item. The number is a common identification for all units in
a configuration item type, model, series, and serves as a permanent address for all actions and document
applicable to the type, mode, and series. The CII number is seven—digits with alpha-numeric characters.

140.16 Configuration item specification addendum. A configuration item specification addendum is

accomplished by writing a new specification (addendum) by direct reference to an existing specificauon and
recording in the new specification reference to each paragraph in the exisang specificanon. A specificanon
created in this manner is a new and complete specification with a new specification number.

140.17 Copnfiguration management A discipline applying technical and adminustrative direction and
surveillance to (a) identify and document the functional and physical characteristics of a configuration item,
(b) control changes to those characteristics, and (c) record and report change processing and implementation
status, (d) verify through formal examination, configuration item and its configuration identification.

140.18 Configuration management plan. The configuration management plan defines the implementation
(including policies and methods) of configuradon management on a particular program/project.

140.19 Configuration status accountng. The recording and reporting of the information that is needed to
manage canfiguration effectively, including a listing of the approved configuraton identificadon, the starus of
proposed changes to configuration, and the implementation status of approved changes.

140.20 Contract. The legal agreement between Govermnment and Industry, or similar internal agreement
wholly within the Government, for the development, production, maintenance, or modification of an item.
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140.21 Contractor. An individual, partmership, company, corporation, or association having a contract with
the procuring actuivity for the design, development, manufacture, maintenance, modification, or supply of
items under the terms of a contract. A government activity performing any or all of the above actons is
considered to be a contractor for configuration management purposes.

14022  Cnotical Design Review - (CDR). CDRs are held to review and verify specific system designs

before detailed coding of software or fabrication of hardware begins. The contractor presents a draft design
specification(s) that is reviewed to ensure that the functions allocated by the Development Specification are
properly addressed at the "build to” level. Upon successful completion and approval of the CDR, the
updated detailed design is entered into the contractor’s Developmental Configuration or the Design Baseline
is established as specified The baseline provides approved and controlled engineering drawings and form/fit
specifications for hardware.

140.23 Data (Technical data and information). The means for communication of concepts, plans,

description, requirements, and instructions relating to technical projects. material, systems, and services.
These may include specificadons, standards, engineering drawings, associated lists, manuals, and reports,
including scientific and technical reports. They may be in the form of documents, dispiays, sound records,
punched cards, and digital or analog data.

140.24 Deployment Readiness Review (DRR). The DRR is an assessment conducted to assure that the

subsystem is ready for the field, the field is ready to accept'the subsystem, and readiness for incorporation
into the NAS for tracking. The results of this task are to ascertain and test project readiness against
currently imposed or applicable technical and programmatic requirements.

140.25 Deviation A specific written authorization, granted prior to the manufacture of an item. to depart
from a particular performance or design requirement of a specification, drawing, or other document for a
specific number of units or a specific period of time. A deviation differs from an engineering change in
that an approved engineering change requires corresponding revision of the documentation defining the
affected item, whereas a deviaton does not contemplate revision of the applicable specification or drawing.

140.26 Engineenng change. An alteration in the configuration of a Configuration Item (CI) or items,
delivered, to be delivered, or under development, after formal establishment of its configuration identification.

140.26.1 (Class I engineering change. (See 80-4).
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140.27 Engineenng Change Proposal (ECP). A term which includes both the proposal for engineering

change and the documentation by which the change is described and proposed.

140.28 Engineering release record. The engineering release record comprises th2 official data file which
records and interrelates engineering data, and changes thereto, which technically describe and are to be or
have been used to build/operate/maintain CIs.

140.29 Firmware. Firmware is computer software resident in hardware read-only-memory device$, that
cannot be modified under program control. Changes to firmware should be treated as functional changes
based on the fact that all software changes require some retest.

140.30 First article development. The phase when the initial unit is developed and produced under contract
providing a system that can be tested.

140.31 Formal Qualification Review (FQR). A formal. review, normally accomplished incrementally at the
contracting facility, of test reports and test data generated during the formal qualificaion of a new group of
configuration items comprising a system to ensure that all tests required by Section 4 of the development
specification(s) have been accomplished and that the system performs as required Usually held in
conjunction with the FCA, it may be delayed until after the FCA/PCA if total system testing is requred (see
MIL-STD-1521).

140.32 Full scale development. The phase of a program when the system/equipment/computer program
special support and training equipment are designed, fabricated, tested. and evaluated.

140.33 Functional area. A distinct group of system performance requirements which, together with all
other such groupings, form the next lower level breakdown of the system on the basis of function.

140.34 Functional characteristics. Quantitative performance and operating and logistic parameters and their
respectve tolerances. Funcdonal characterisics include all performance parameters, such as range, speed,
reliability, maintainability, and safety.

140.35 Functional Configuration Audit (FCA). The formal examination of functional characteristics test
data for a configuradon item, prior to acceptance, to validate that the item has achieved the performance and
functional characteristics specified in its functional or allocated configuration identification.

140.36 Hardware Configuraton [tem (HWCD. See configuration item.
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140.37 Installation control requirements. The term installadon control requirements denotes the space or
location allocated for each configuration item or equipment, taking into account installation, assembly, test,

operation, maintenance, environment, power requitements allocated for each item.

140.38 Interface. The term is defined as the functional and physical characteristics required to exist at a
common boundary between two or more equipments/computer software products, which are provided by
different contractors/Govermnment agencies.

v

140.39 Interface control. Interface control comprises the delineation of the procedures and documentaton,
both administrative and technical, contractually necessary for identification of functional and physical
characteristics between two or more configuration items (Cls) which are provided by different
contractor/government agencies, and the resolution of the problem thereto.

140.40 Interface congol drawing. An interface control drawing depicts physical and functional interface
engineering requirements of a configuration item which affect the design or operatnon of co-functioning
configuration items. These drawings are used as design control documents, delineating interface engineering
data coordinated for the purpose of (a) establishing and maintaining compatbility between co-functioning
configuration items, (b) controlling interface designs thereby minimizing change to configuration item
requirements which would adversely affect compatibility with co-functioning subsystems, (¢) communicating
design decisions and changes to participating activities, and (d) establishing envelope and assess compatibility
to verify that all interfacing contractor/Government agency supplied configuration items and funcoon without
interference through assembly, test, and all expected operating conditions.

140.41 [nterface Requirements Specification (IRS). The IRS specifies in detail the requirements for one or
more CSCI interfaces within the system. Under various conditions the interface requirements may be
included in the associated Software Requirements Specification. The IRS is part of the allocated
configuradon idendfication in accordance with FAA-STD-COS.

140.42 Line Replaceable Unit (LRU). The lowest possible unit to be replaced within the operating system
during site level maintenance activities. It is a separate, installable physical package performing a single
funcuon or groups of closely related funcuons.

140.43 Manufacturer’s code. (See 140.3)

140.44 Ehnmmmwmm The formal examination of the "as-built” configuration of a
urut of a CI to verify that it conforms to its technical documentation in order to establish the CI’s ininal
product configuration identification.
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140.45 Preliminary Design Review (PDR). PDRs are used to review the basic approach for a configuration
item or group of items and supporting documentation submitted by the contractor. The contractor conducts

the PDRs to demonstrate that ail the functions of the subsystem specification have been completely and
accurately allocated to the CI specifications. For hardware, the initial allocated baseline is set upon the
successful conclusion of the minal PDR.

140.46 Privately developed item. An item completely developed at private expense and offered to the
Government as a production article, with government control of the article’s configuration normally limited to
its form, fit, and function.

140.47 Procuring activity An activity responsible for the procurement of equipment and/or services.

140.48 Programming and timing interfaces. Describes the critical system function interfaces and signal
uming constraints inherent in the system hardware and computer software.

140.49 Retrofit. Incorporation of an engineering change (at any level) in accepted or in-~service items.

140.50 Specification document. The term specification document, as used herein, shall denote those
documents primarily intended for use in procurement that either increases Federal Aviation Administraton
permanent -inventory, provides services for operational facilities, or provides inventory and services, or both,
for research and development activites.

140.51 Specification Change Notice (SCN). A document used to propose, transmit, and record changes to
a specification. In proposed form, prior to approval, the SCN (proposed) supplies proposed changes in the
text of each page affected.

140.52 Software. A collection of associated computer programs and computer data required to enable the
computer equipment to perform computational or control functions. It is the abstract of tapes, disks, card
decks, and firmware.

140.53 Software Specificaon Review (SSR). The SSR is the review of the specifications for each
identified Computer Software Configuration [tem (CSCI) and related FAA Interface Requirements Documents
(IRDs).

140.54 Source control drawing. A source control drawing depicts an existing commercial or vendor item
that exclusively provides the performance, installadon, and interchangeable characteristics required for one or
more specific critical applications. Quality conformance inspection and approval procedure shall be stated on
the drawing or in a document referenced on the drawing.
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140.55 Specification control drawing. A specification control drawing depicts an existing commercial item
or vendor-developed item advertised or catalogued as available on a unrestricted basis, or order as an

"off-the-shelf” item, or an item, while not commercially avallable, 1s procurable on order from a specialized
segment of an industry.

140.56 Subcontractor. A subcontractor is an individual, parmership, corporation, or associadon, who (which)
contracts with a contractor to design, develop, design and manufacture, or manufacture items, which are, or
were, designed specifically for use in a government application.

140.57 System. A combination of two or more sets, generally physically separated when in operadon, and
such other units, assemblies and basic parts necessary to perform an operaticnal function or functions.
Typical examples are: telephone carmier system, ground controlled approach electronic system, telemetering
system, facsimile transmission system.

140.58 System allocation document. A system allocation document is a document which identifies the
aggregation of configuration items by serial number and the system configuration at each location.

140.59 System Design Review (SDR). The SDR evaluates the total system requirements including a
summary review of system engineering management activites and an overall review of the
operational/support requirements. Successful completion and approval of the SDR is required prior to
establishment of the functional baseline, which generally consists of the functional specxﬁcanon and the
requirements document describing what the system is to accomplish.

140.60 System engineering. System engineering as it relates to configuration management is the application
of scientific and engineering efforts to transform an operational need into a description of system
performance parameters. A system configuration must be ultimately called out in the configuradon
identification specifications.

140.61 System released ICD. A system released ICD is an authorized document which has been provided
by the contractor with prime responsibility and signed by the interfacing subsystem contractors and the
procuring activity’s subsystem project managers. When only one of the interfacing contractors is under
contract, the ICD is signed by the interfacing contactor and the procuring activity’s project manager.

140.62 System Requirements Review (SRR). The SRR provides a means to review the FAA’s operational
and functional requirements. The contractor’s total system engineering management activity and its output is
reviewed for responsiveness to the SOW.
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140.63 System validanon The period of a program when the major program characteristics (technical,
cost, and schedule) are refined and validated through extensive study and analysis, development, test, and
evaluation.

140.64 Test Readiness Review (TRR). The TRR is conducted in order to assess the readiness to begin
formal acceptance testing of a specified configuration item. A technical understanding is reached on
preliminary, informal test results, and the validity and accuracy of supporting user manuals.

140.65 Walyer A written authorization to accept a configuraton item or other designated item, which
during production or after, having been submitted for inspection, is found to depant from specified
requirements, but nevertheless is considered suitable for use "as is” or after rework by an approved method.
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APPENDIX XV

150. CMIN THE NAS LIFE CYCLE

150.1 CM in the NAS life cycle. It is FAA’s policy to develop and implement the techniques of
Configuration Management in order to achieve required NAS performance, operational efficiency, reliability,
maintainability, and safety. The NAS life cycle is complex in that there is a current system which is to be
ransformed over time into the desired system. Embedded within the overaill NAS is a diverse set of
subsystems each executing its assigned portion of the NAS mission and each with its own, unique subsystem
life cycle. These individual subsystem life cycles must be coordinated and managed in order that the NAS
life cycle be effectively concluded. From tme to time groups of subsystem life cycles must be
synchronized so that incremental capabilities may be introduced into the operaional NAS. As a result,
interfaces among subsystems must be controlled not only when allocation of functionality to subsystems is
defined, but throughout each of the otherwise unsynchronized life cycles of each subsystem.

The three basic NAS life cycle phases, requirements determination, acquisition, and operational support,
provide the framework for CM activity. The requirements determination phase determines the operational
requirements through mission analyses, technology application studies, and concept analyses. Durning the
acquisition phase, NAS functional requirements are allocated to major subsystem components; and subsystem
equipment, software, and firmware are designed, developed, produced, installed, and commissioned. The
operational phase covers the ime when each project enters operational. service until it is removed from
service. This phase provides operational service in the most efficient, cost-effective manner possible. While
CM is applied throughout the life cycle, its specific application is dependent upon the life-cycle phase being
considered. Note, however, that for the NAS, each of the three phases is always in execution: requirements
are continually being updated, subsystems are continually being acquired, and the operadonal NAS is in
continuous operation. As a result, all the CM activities described here are always in simultaneous execution
During the requirements determination phase, CM not only provides the mechanisms to congol the
operational requirements and performance/system specifications, but also ensures discipline early in the
development process. As development progresses and technical requirements are clarified, the need for
visibility nto the functional and physical characteristcs of end products increases, as does the need to
formally control changes to those characteristics. '

Configuration management for the NAS is based on the life cycle management approach to NAS Plan
implementation which involves transitioning from functional NAS operational requirements to an overall NAS
design. Functonal requirements are allocated to individual projects within the NAS, each of which has its
own baselines. The project products are integrated into the
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existing NAS upon completion of production, and they are operationally maintained untl removed from
service. The NAS life cycle is depicted in Figure 21.

Ttz Configuration Management system established by a contractor influences the NAS life cycle. Contractor
configuration management response flows from the acquisition life cycle phase to support the operanonal life
cycle phase. Baselines shall be consistent and traceable to operational requirements.

150.2 Software development interface. FAA-STD-026 establishes requirements for a uniform software
development process which is applicable throughout the system life—cycle. It includes the generation of
different types and levels of software and documentation, the application of development tools, approaches
and methods and project planning and control.

The life cycle established in FAA-STD-026 is directed to software development. When the standard is
invoked along with FAA-STD-021. the FAA-STD-021 life cycle shall be followed. The allocated baseline
shall be established following PDR instead of SSR to keep the baselines consistent.

106




19POW 81940 617 SYN 12 81nB1y

FAA-STD-021a

August 17, 1987

107

9-99G1IWOX
890 ViAW 800 J8isn) 800 3S g VN
30§
suleseq sulesey  ouleseqg eujeseq
nposd uBiseq  peieoolly  jeuOlOUNY
wejsAsang welsAsqng  welsAsqng  welsAsqng
Y M Y Y
! 1 1 I
! 1
i “ “mc__mmmm 1 euleseq euleseq eujeseqg
suleseq “ i uoljIsuel | “ pejeoo||y Jeuotioun 4 sjwby
[euoeiedQ SyN _ “ | SYN, SVN SYN SYN
lllllllllll A '
_ ' Y M Y v
| i 1 ! i | 1
1 i i 1 1 1 |
e _ | !
jeul4 oedg 0 owa%o oedg g s8dg v 1 '
! 1
1
_%_wwm m_w_m%mm uBiseqg ubBiseg sisAjeuy “ "
-lin4 isng | PoreIea | oumeid siuby ! m
1 “ 1 1
! { ! 1
I
“ uBiseqy A-15SI19A | wewnooqg
. Ampoe 'ueld boneoposdg ubiseg
. olisuel | SYN fuelsAg GyN I 18A67
~uaISSIWWoy pue uBiseq ubise B
| 156eQ ubiseq
UONEIEISUT SYN vomsues | peledojy feuonouny
" N 1
| / !
|
\ s096dg
" \ siwby luewnooQ
X \ sjwby
\ wejsAg SYN
" N SYN
“ \ sjusweinbey
H / leuonesedgo
]
1 A '
1
suoijesedy uonoNpoid uonessuows (g :
peiw towdojereq pue 'js8] [eMnu| m%>.mc< < m,mo_w_w_wmc
uoljonpold eleog-In4 | ‘ubBise( pejieleg 1desuo) Jusweinbey

poddng euoneied

uolsinboy

uoljeulwiele(g sjuswesnbey




FAA-STD-021a
August 17, 1987

(THIS PAGE INTENTIONALLY LEFT BLANK)

108



